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FOREWORD

Understandable documentation is necessary for the use of any computer
system because it informs the user about the capabilities and proper use of
the system. This is especially important when documenting fields in a data
base because a user may need to group several different fields in a variety of
ways.

This manual documents the well data base of Long Island, N.Y., maintained
on computer by the U.S. Geological Survey. To make this manual easy to
understand and use, it is divided into 11 sections. Each section presents
information on the use of either a specific part of the data base or
information that is common to more than one section. Common sections are 1
2, and 7. The reader is cautioned not to read a section without first reading
all common sections having a lower number. Additional documentation that is
intended only for the data-base manager is not included in this guide but is
available in Syosset, N.Y.

Acknowl edgments

The well Jdata base and documentation were prepared during 1975-81 in
cooperation with the Nassau County Department of Public Works, the Suffolk
County Department of Health Services, and the Suffolk County Water Authority.
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INSTRUCT IONS FOR USING THE U.S. GEOLOGICAL SURVEY

DATA BASE OF WELLS ON LONG ISLAND, NEW YORK

By

George W. Hawkins and Gregory M. Terlecki
ABSTRACT

The population of central and eastern Long Island, N.Y. depends
on ground water for its supply of water. Data on more than 7,500
wells on the island have been collected by various State and local
agencies and compiled by the U.S. Geological Survey since 1906.

During 1975-81, the Geological Survey developed a data base for
its Data General Nova 1220! minicomputer to store and process the
well information. The data base is composed of seven sections, each

. of which may be revised and updated. Three types of magnetic
devices with limited capacity are used for data storage--disk,
Linctapel, and 9-track tape. This system makes each section
small enough to store and update on a small minicomputer while
allowing simultaneous data retrieval from all sections.

This manual gives complete instructions for revising, storing,
and retrieving well data. Most programming is in FORTRAN, but some
is in assembly language.

l The use of trade names is for identification purposes only and does not
. imply endorsement by the U.S. Geological Survey.
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INTRODUCTION TO THE WELL DATA BASE
By

George W. Hawkins
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INTRODUCTION

A data base is a collection of data derived from a variety of sources and

stored for ready access by many users.

The U.S. Geological Survey's well data bas

designed for the storage of the island's well data.

collected by the Geological Survey and cooperat
since 1906 (Veatch and others, 1906). The data
Survey personnel to answer requests from office

e on Long Island, N.Y., is
These data have been
ng State and local agencies
base is used by Geological
\hydrologists, cooperating

agencies, and the public.
DESCRIPTION OF WELL DATA BASE

The data base is made up of a series of data files grouped by county or
section of a county and maintained on a Nova 12 ol minicomputer in the
Geological Survey's office in Syosset, N.Y. ure l-1 depicts the storage
media on which the data base resides.

Header-file information is on disk; water—level and hydrogeology data are
on Linctapez, and the proposed pumpage and water~quality subfiles will be on
9-track tape. The proposed well-log subfile has not yet been assigned, and

there is one spare subfile.

(available)

LINCTAPE-

9-TRACK TAPE LINCTAPE-

9-TRACK

{ TAPE- ?

RESIDENT
WATER-LEVEL
SUBFILE

RESIDENT
PUMPAGE
SUBFILE

RESIDENT
HYDROGEOLOGY,
SUBFILE

RESI

SUB.

(available) (proposed)

(available)

Figure 1-1.--Storage media of well
county or section of

(prop%sed)

NT RESIDENT
WELL-LOG

SUBFILE

(proposed)

(not assigned)

data base for each
a county.

IThe use of trade names is for identification purposes only and does not
imply endorsement by the U.S. Geological Survey.

2Linctape is a block-numbered tape that allows
without reading the data contained in the inte
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The disk-resident part of the data base is the well-header file, which is
used to control and index up to six subfiles. The name of the Linctape file
or 9-track tape, and the location of the subfile data for each well in each
subfile, are stored in the well-header file by subfile-update programs as part
of the record for each well. This enables programs to automatically determine
whether and where subfile data for a given well are available and takes advan-
tage of the fast retrieval speed of the well-header file and of the random
accessibility of Linctape. The header file also stores site-description and
location information that is common to each of the subfiles, avoiding
duplication of data. Header-file information can be quickly retrieved and
easily updated.

Because the data elements (or fields) that qualified as common
information are too numerous to store on disk, they were first reviewed to
determine which were the most useful in answering a diversity of requests for
information and were then culled to retain only those that depend on the
physical characteristics of the well and are not affected by time (for
example, latitude-longitude). Most remaining non-time dependent fields were
placed in the hydrogeology subfile.

The Linctape and 9-track tape-resident parts of the data base consist of

a series of up to six subfiles. These subfiles are used to store specific
kinds of additional data for each well.

TERMINOLOGY AND EXPLANATIONS

Some of the terms used throughout this report and several general
concepts about the data base are explained below.

Local Well Number or Well Number.=--the unique well identifier assigned to a
well by the State of New York. Its general form is

Xnnnnnn

where:

X is the county symbol and may be one of the following:

K = Kings County P = Reserved for USGS use
N = Nassau County S = Suffolk County
Q = Queens County W = Reserved for USGS use, and

nnnnnn is a well number between 1 and 999999; for example, N001259.



Local Well and Suffix Number (L.W.S. number ).--the unique well identifier .
assigned by the Geological Survey; the primary well-identification number
used to access well information from the data base. Its general form is

Xnnnnon ff
where:
Xnnnnnn is the local well number (defined above), and

ff is a suffix number from 1 to 99. (Suffix numbers of 90 and above
are reserved for future use to handle special problems). An example
is NOO1259 Ol.

The easiest way to describe the use of the L.W.S. number is to first
compare it to the national identifier, called the station identifier. In
the Geological Survey's WATSTORE System1 he latitude and longitude of
the well, in degrees, minutes, seconds, and a sequence number, form a
unique station or site identifier. The latitude and longitude can be
used to assign a unique number to any location on earth to the nearest
second, but the nearest second can define the location of a site only
within 80 feet on Long Island. Thus, a two-digit sequence number is
appended to the latitude and longitude numbers to identify up to 99
different sites within that 80-foot range. The sequence numbers do not
imply any particular order, nor are they necessarily assigned to wells in
chronologic order. 1In the WATSTORE system, the station identifier is the
master identification number for accessing well data, but in the well
data base, it is the secondary 1dentif1cat on number and may be used only
for data retrieval. The sequence number o a station identifier in the
well data base may not exceed 63 because ole six data bits are used to
represent it.

The local well number is intended to identify each well uniquely,
but several exceptions have been noted; for example, some numbers
represent more than one well, and some represent new wells that have
replaced old ones. It was therefore necessary to append a two-digit
suffix number to each local well number to |identify as many as 99
different wells having the same local well number. The resulting local
well and suffix number is the primary master identification number for
accessing well data in the well data base.

\
|
No numerical correspondence between seéquence number in the station
identifier and suffix number in the L.W.S. number is implied. The suffix
numbers of the L.W.S. numbers do not imply |chronologic order and need not
be assigned to wells in chronologic order.

1/The Geological Survey's National Water Data Storage and Retrieval System
(WATSTORE) is operated and maintained on the central computer facility of
the Survey at its National Center in Reston, Va., and through approximately .
50 terminals in Water Resources Division offices in major cities throughout
the country.




Nontransparent Data Field.--an item of data that may be entered into the well
data base by a user. A list of the nontransparent data fields in each
file of the well data base is provided in the coding instructions for

each file.

Transparent Data Field.--an item of data that is entered into the well data
base by one or more programs for internal file-control. Some of these
data are available to the user for retrieval. A list of the transparent
data fields in each file of the well data base is provided in the coding
instructions for each file.

Card Type.=--a one-character numeric or alphatetic code on each input card.
This code identifies the kind of data contained on the card.

Transaction Code.-—a one-character numeric or alphabetic code on each input
card that tells the update program what action is to be taken upon
encounter ing the card.

Subfile Code.--A one-character alphabetic code on each input card (subfiles
only) that determines the subfile to which the card applies.

Deletion Box or Field.--a one—column field after most other data fields that
allows the information in the field that it follows to be deleted from
the data base (blanked or zeroed) by coding a D.

ASSIGNMENT OF LOCAL WELL AND SUFFIX (L.W.S.) NUMBERS

Assigning an L.W.S. number to a well is as critical as assigning a
station identifier, and the L.W.S. number is difficult to change once it has
been assigned. The Geological Survey assigns only the last two digits of the
L.W.S. number; the first seven are assigned by the State of New York.
Therefore, when a new L.W.S. number is assigned to a well, the well-header
file should first be checked to determine which suffix numbers are available
and to insure that the new L.W.S. number is not being assigned to a well that
already has one.

When an L.W.S. number is assigned to a well having the same local well
number as another well (that is, both wells are operational at the same time),
the new well needs to be assigned a suffix number starting with 51 to avoid
later confusion with any replacements of the first well. The number 51 was
chosen because it is the midpoint of the suffix numbers, and it is unlikely
that more than two wells with the same local well number will be operational
at the same time.
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!
CODING LOCAL WELL AND SUFFIX NUMBER

The L.W.S. number is the master key to the well data base and is coded in
columns 1-10 on each card as shown in the following table. The L.W.S. number
is checked extensively by update programs for improper coding or ambiguity to
avoid processing the wrong well.

Column Contents/instructions
1 County letter of local well number. K, N, P, Q, S, or W are
acceptable.
2 -7 Numeric part of local well number (right justified). Leading

zeros may be omitted.
8 Must be blank.

9 - 10 Suffix number (right justified). Leading zeros may be omited.

DOCUMENTATION OF ERRORS

The well data base and associated programs are relatively new. Although
the system has been tested, some discrepancies or inconsistencies may still
occur. All program or documentation errors should be reported to the computer
unit, and any suspected program errors must be completely documented. Include
copies of all input or output and, if describing an update problem, include
the previous and current file contents. Also state the problem and the
program being used, and describe when the problem occurs.

LOCATION OF DATA FIELDS
\

The most annoying problem that a new user %ill confront is determining
where to look for information about a field. Table 1-1 is an alphabetical
list by field name showing the section and page! number of this manual in
which each field is described. |

REFERENCE CITED |

Veatch, A. C., Slichter, C. S., Bowman, Isaiah, ' Crosby, W. 0., and Horton,
R. E., 1906, Underground water resources of Long Island, New York: U.S.
Geological Survey Professional Paper 44, 394 p.




Table l-1.--Alphabetical field name and location list.

Field name Section no. Page
Accuracy of static and pumping water levels 10 27
Altitude of measuring point 10 21
Bottom of screened interval(s) 3 13
Casing diameter 10 18
Census tract 10 20
Comnmunity 3 12
Core samples 10 24
Data available in WATSTORE indicator 3 11
Date completed 10 20
Date of original static water level 10 21
Date of pumping test 10 28
Date of water level measurement 8 12
Depth of well or test hole 10 17
Depth to hydrogeologic units 10 25
Ditch samples 10 24
Driller 10 19
Finish 10 18
Frequency of water-level measurement 8 9
Historic text 7 7
Horsepower 10 22
Hydrogeologic unit 3 13
Land-surface altitude 3 13
Latitude-longitude 3 11
Length of screened intervals 10 19
Lift type 10 21
Lithology of screened zone 10 19
Local well and suffix (L.W.S.) number 1 6
Long Island water-supply application number 10 17
Major drainage basin 3 12
Maximum yield of pump 10 22
Method depth determined 10 18
Method drilled 10 19
Method yield determined 10 27
Multiple screens indicator 3 13
Nonpublic-supply area 10 16
North or South Fork indicator 3 12
Official well-suffix letter 3 11
Original static water level 10 21
Other logs 10 23
Owner's well number 10 15
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Table 1-1.--Alphabetical field name and ?ocation list (continued)

Field name ‘ Section no. Page
Ownership of well 10 15
Person correlating top of aquifer 10 23
Person making pumping test 10 2
Physical records available 7 7
Previous well 3 13
Primary log 10 22
Public water-supply area 10 16
Publication text 7 7
Pumping area 3 12
Pumping period 10 28
Pumping-test information available 10 28
Pumping water level 10 27
Recorder-charts-available indicator 8 9
Reliability of correlation 10 23
Replacement date 3 14
Replacement well 3 14
School district ; 10 20
Screen diameter 10 18
Secondary log 10 22
Sewer district 3 12
Site-description text 3 21
Specific capacity 10 29
Static water level 10 27
Station identifier 3 11
Status flag 3 22
Stream basin 10 20
Surficial geology 10 19
Top of screened interval(s) 3 13
Town 3 11
Type of water-level measurement 8 13
Use of water ! 10 16
Use of well 1 3 11
Water level 8 12
Water-level remarks 8 13
Water—-supply application number 10 17
Water-table or artesian flag 8 9
Well-field number 10 16
Well owner's name ; 10 15
Yield during test ? 10 27
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by

George W. Hawkins
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INTRODUCTION

This section describes (1) the procedure for submitting data for the well
data base to the computer section of the Geological Survey's Long Island office
for processing, and (2) the printouts that will be returned. Data are considered
ready for submittal to the data base when they are punched onto cards according
to the coding instructions for the appropriate file, although card images from
other sources, such as tape or disk, are also a#ceptable.

The flow of all data is shown in the flow chart in figure 2-1; the chapters
of this book with which the user should be familiar are indicated on the figure.

CARD-PROCESSING ORDER
|

iwhich cards are processed by the
in the order submitted, and

likewise processed in the exact

It is important to understand the order in
updating programs. All card decks are processe
cards in each deck for the well-header file are
order submitted.

U =

and error-checking program will
submitted. All cards going into
ending order by L.W.S. number,

For a subfile, the messages from the input
be produced in the order in which the cards wer
a subfile merge program are then sorted into as
date (if applicable), and line number (if applicable, such as for text cards).
When more than one card is submitted to a subfile that affects the same field of
data, the cards for that field are processed in the order submitted. Thus, 1if
any given subfile field will be changed only once by the cards within any given
deck, and the deck does not contain any cards for the well-header file, the deck
could be shuffled into any order without affecting the processing results. A
subfile merge report will always be in ascending order by L.W.S. number.

—00 OO - =060

UPDATING PROCES

Data Submittal

The computer-updating process begins when a card deck for the well data base
is submitted to the office computer section for |processing. At present, it is
best if each deck contains cards pertaining to only one county, or one section of
a county if data for that county are on more thdgn one disk. However, cards for
the well-header file or any of the subfiles may be mixed in the same deck.

The computer section will first print the card deck and enter it into the
well data base input program WDBINPUT, through which all input to the well data
base must pass. This program generates a report titled "WELL DATA BASE INPUT
ERROR REPORT FOR (date). RETURN OUTPUT TO USER = (deck name)."” The program
checks only the L.W.S. number and file destination (column 79 for subfiles,
column 80 for the well-header file). All rejected cards are printed along with
the reason for rejection.




ANY
UPDATES TO
WELL-HEADER
FILE ?

IS WELL IN
DESIRED
SUBFILE ?

IS WELL IN
WELL-HEADER
FILE ?

CDDE CARDS TO
UPDATE WELL?

CODE CARDS TO
ADD WELL TD
DESIRED,
SUBFILE 2

CODE CARDS TO

CODE CAROS TO
UPDATE WELL!

ADD WELL TD
WELL-HEADER
FILE!

SUBMIT TD SUBMIT TO SUBMIT TO SuBMIT TO
ADP SECTION ADP SECTION ADP SECTION ADP SECTION
USER “
AUTOMATIC DATA .
PROCESSING UNIT
{ONE COUNTY AT A TIME)
xx = WL
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PROGRAM PROGRAM PRDGRAM PROGRAM aw
“WDBINPUT"’ “WDBINPUT" **WDBINPUT"" 'WDBINPUT'* LG

[ : !
I

Check for errors.

Backup
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Igefer to chapters 1, 2, and 3.

2Refer to chapters 1, 2, 7, and 8 or 10.

; Backup
subfite

potnters

Y
DONE %

Figure 2-1.--Flow chart showing well data base
input/check/update and backup process.



The program is first run in a check-only mode. This allows the operator to
return a deck that contains so many errors that it is not worth processing. In .
such cases, it is necessary to correct and resubmit the entire deck. The

printout will say "DATA ARE BEING CHECKED ONLY."

I1f the number of rejected cards is small, the card deck is resubmitted to
the well-data-base input program to recheck the data and enter them into disk
files for processing by other programs. During this time, the current date
(yyyymmdd), time (hhmmss), card number in the deck (nnnnn), and deck-name
identification (dddd) are appended to the end of each card. It is necessary to
correct and resubmit only the cards that generated errors after the data have
been entered (not just checked) through the input program. (The printout will
not say "DATA ARE BEING CHECKED ONLY.") Rejected cards may be corrected and

submitted later or may be corrected on the spot and resubmitted.

The deck-name identification is an arbitrary but unique one- to four-
character identifier assigned to each deck of cards by the computer staff. The
date, time, and card number are used by the subfile merge (updating) programs to
guarantee that when several updates are submitted for the same field, they will
be processed in the order submitted. The date, time, card number, and deck name
are printed to the right of the card when an error is detected during the
checking/updating process. On the report, this information is preceded by the
abbreviation "SO,” which stands for "submitted on.” The card-number and
deck-name identification allow errors to be quickly traced back to the original
deck and to the card in that deck, if desired.

Well-Header File Update
\

The computer section now determines whether any of the cards submitted
pertain to the well-header file. 1If so, the header file update program WHDUPD is
run. This program is both a check and updating program that produces an update
report titled "PROGRAM WHDUPD WELL-HEADER FILE UPDATE REPORT FOR (date)."” 1In
addition to the report, rejected cards are also written into an operator-
specified reject file that the operator will print at the end of the update.
Sometimes this file can aid the user in correcting errors, since all of the
rejected cards are listed together. Remember that a well must be entered into
the well-header file before it can be entered into a subfile, and that the well
must be entered into the desired subfile before subfile data about the well can
be stored. !

Subfile Input-£dit

|

The next step is the first of two needed to update a subfile (such as the
water—level subfile). First the computer section must determine whether any
cards were submitted for a subfile. Only one subfile is considered at a time.
1f cards were submitted, the appropriate subfile input/edit program (xx1E)L is
run. This is a checking program that transfers valid data into another series of
temporary disk files that will be used during a merge to update the subfile.

lyx can equal WL, PU, HY, QW, LG, or Sl.
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This program produces a report titled "(subfile) INPUT/EDIT REPORT FOR COUNTY (c)
ON (date)." Rejected data should be corrected and resubmitted as soon as
possible before the next subfile merge. Following this procedure may reduce the
number of rejects from the merge program and decrease the number of merges that
will need to be run.

Subfile lMerge

The final step in updating a subfile is to run the appropriate subfile merge
program (xxMERGE)l. No additions, modifications, or deletions are available for
retrieval from the subfile until after the merge program has been run. The merge
program will not necessarily be run every time data are submitted because it is
time consuming. It will be run whenever a reasonable amount of data can be
merged into a subfile, when requested by the coordinator in charge of the
subfile, or as scheduled. A subfile merge program produces a report titled
"(subfile) MERGE REPORT FOR COUNTY (c) ON (date).”

Program Messages

It is important to review the reports produced by the well-data-base
programs because they indicate what the programs did and did not do with the
data, and the reason. A "fatal" error, which is preceded by F:, can be
eliminated only by correcting the error and submitting or resubmitting the
necessary information. A fatal error indicates that the data were rejected by
the well data base.

A message preceded by P: is a processing message that tells what the
program did during the updating process.

lyx can equal WL, PU, HY, QW, LG, or Sl.
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SECTION 3
CODING INSTRUCTIONS FOR ENTERING, UPDATING,
AND DELETING WELL INFORMATION IN THE
WELL-HEADER FILE
by

George W. Hawkins
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. INTRODUCTION
This section describes the coding procedures necessary for entering,
updating, and deleting information in the well-header file, the disk-resident
part of the well data base. The well-header file is the nucleus of all data
retrievals. Data maintained in the file were chosen to prevent duplication of

common information and to allow versatility of retrieval. The data are
accessible both directly and from six subfiles stored on Linctape or 9-track
tape. Common information about each well in the well-header file forms a
basic site description, whereas detailed information about each well may be
stored in the subfiles through other programs designed for this purpose. In
addition, these other programs maintain pointers in the well-header file that
indicate if and where additional data for a given well can be found. Each
well must be represented in the well-header file before data about that well
can be stored in any of the subfiles.

TERMINOLOGY AND EXPLANATIONS

Well-header file Record.--the information stored in the well-header file
for one well.

Status Flag.--a flag in each well's record to indicate whether the data
. for the well have been checked.

The coding form in figure 3-1 depicts all card formats, card types,
transaction codes, and data fields for the well-header file. The L.W.S.
number of the well to be updated must always be coded in columns 1-10. One
restriction imposed on the L.W.S. numbers in the well-header file is that for
any given local well number, the first L.W.S. number entered into the file
nust end with a suffix number of 0l; that is, L.W.S. numbers must be of the
form Xnnnnnn Ol.

CARD TYPES

The four types of cards that may be input to the well-header file for
processing are described in table 3-1. These are referred to as F, J, T, and
C and derive these designations from the card type punched in column 80. The
card type must always be punched in column 80, and the transaction code must
always be punched in column 79 on cards that will be used to update the well-
header file. Examples of these cards are shown in figure 3-2.
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Table 3-1.--Information on cards for input to well-header file.

Card type Content
F a) L.W.S. number h) Community
b) Official well-suffix i) Major drainage basin
letter
j) Pumping area
c) Use of well
k) Sewer district
d) Station identifier
1) North or South Fork
e) Data available in indicator (Suffolk County
WATSTORE indicator wells only)
f) Latitude-longitude m) Transaction code
g) Town n) Card type
J a) L.W.S. number f) Multiple screens indicator
b) Hydrogeologic unit g) Well that this well replaces
(previous well)
c¢) Land-surface altitude
(feet above NGVD) h) Well that replaces this well
(replacement well)
d) Top of screened
interval(s) i) Replacement date
(depth in feet)
j) Transaction code
e) Bottom of screened
interval(s) k) Card type
(depth in feet)
T a) L.W.S. number c) Text line number
b) One line of site- d) Card type
description text
C a) L.W.S. number

b) Transaction code

c) Card type
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Figure 3-2.--Example of well-header file cards T and C.
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TRANSACTION CODES

The six transaction codes that may be input to the well-header file for
processing are described in the upper part of table 3-2. Not all combinations
of card types and transaction codes are valid; the valid combinations are
listed in the lower part of the table. It is

according to the valid combinations.
sections whenever convenient.

often convenient to name a card

This convention is used in the fcllowing

Table 3-2.--Transaction codes and valid |combinations for input to
wel I-header file. |

Transaction
Code Meaning
A Add a well.
M Modify one or more data fields in a well.
D Delete a well, or | one or more data fields in a
well,
1, 2, 3 Special pseudo-transaction codes used only on

Valid Combinations
in Columns 79-80

AF & AJ
MF
MJ
DF
MC

1T, 2T, or 3T

DT

text cards to ide
Each implies an M

Add a new well to
Modify data for a
Modify data for a
Delete a well fro
Set the status fl

Replace a line of
new line of text.

Delete all three

ntify text line number.
transaction.

Purpose
the file (both cards required).

well already in the file.

well already in the file.

I the file.
g of a well to "checked.”

site—-description text with a

lines of site-description text.
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FILE ORGANIZATION

The well-header file records are stored by county or section of a county
in ascending order by local well number. When two or more wells have the same
local well number (but a different suffix number), they are stored in
ascending chronologic order according to the well-replacement data. The
suffix number of the L.W.S. number is not used in any way to determine the
order of storage. New wells are entered in the proper place in the file by
shifting up all wells necessary to create an opening in the file at the
appropriate record. A well is deleted by the reverse procedure.

CARD PROCESSING

Program WHDUPD (for updating the well-header file) processes each card in
the input deck in the order in which it appears, except that when a new well
is to be added to the well-header file, both a type AF and a type AJ card for
that well must appear sequentially. Although the program is capable of
processing any card for any county in any order, the well header file can hold
no more than 3,000 wells on one disk. A large county's file may require more
than one disk. Therefore each county or section of a county is updated
separately, and data should be submitted by county or section of a county.

ADDING A NEW WELL

Adding a new well to the well-header file requires an F and a J card,
both having transaction code A. Either card may be entered first, but both
cards for the same well must appear together. Instructions for coding these
cards are given in tables 3-3 and 3-4. Whenever the program encounters both
cards and detects no fatal errors, it will do the following:

1. Enter the new well into the file,

2. Set all three text lines to blanks,

3. Set the current date into the "date last modified” field,
4. Set the status flag to "unchecked."

In addition to coding errors, the following conditions will generate a
fatal error:

1. Attempting to add a well with an L.W.S. number whose suffix number is
greater than 1 when no L.W.S. number with a suffix number of 1 is in
the file.

2. Attempting to replace a well that is not in the file.

3. Attempting to add a well that has been replaced, when the replacement
well is not in the file.

4. Attempting to add a well that 1is already in the file.

5. Coding the well-replacement date when both columns 42-51 (previous
well) and 61-70 (replacement well) are blank.
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!
6. Attempting to replace a well that alrehdy has a replacement well.

7. Attempting to add a well that has been replaced when the replacement
well already replaces another well.

8. Coding both the previous and replaceme%t well (only one can be
coded).

When a previous or replacement well is coded, the update program enters
the L.W.S. number from columns 1-10 into the appropriate opposite field in the
record of the previous or replacement well. Thus, only one well has to be
updated by the userl, Thus, if one links a well to a previous or replacement
well, the update program will create a link in the opposite direction from the
previous or replacement well to the well that is being added.

There is an occasional special use for the| previous and replacement well
fields. In the following example, assume that the file contains a series of
wells whose L.W.S. numbers are all formed from the same local well number and
that one more well having the same local well number is to be added.

If no previous or replacement-well information is coded on the J card
when the new well is added, the update program for the well-header file
assumes that the new well is chronologically the most recent and will add the
new well to the end of the list of wells having| the same local well number.

If the file is up to date, replacement wells are more recent anyway. If the
file is not up to date, the well to be added is|not necessarily the most
recent; for example, it may belong between two other wells or before the first

well.
|
To cause the program to place a new well's record in a particular
position in the file, the previous or replacement well field and date must be
coded. The program will then use this information to place the added well
after (if the previous well is coded), or before (if the replacement well is
coded), the desired well. If the coded fields would have been coded anyway,
this is no different from normal. If these fields were coded only to cause
the well to be entered in the desired position, an MJ card should also be
coded to remove the unwanted well-replacement data after the well is forced
into the desired position in the file. This is done by using one of the
deletion fields described in table 3-7, “Instructions for coding the MJ card.”

|
It may be necessary to remove well-replacement data (if they exist)
before adding the new well; it may also be necessary to add more well-replace-
ment data after adding the new well, if the new well is to be linked to both a
previous and replacement well, because only one of these fields can be coded
on one card.

Perhaps it should be restated that the suffix of the L.W.S. number is
used only to make the local well number unique; it does not determine the
order of storage in the file. For convenience, some people purposely assign
the oldest well the lowest suffix number (01).

lautomatic linking is not possible in multi-disk counties unless both wells
are on the same disk.
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Table 3-3.--Instructions for coding the AF card.

Column Contents/instructions
1-10 L.W.S. number.--Code the L.W.S. number of the well to be added.
This field must be coded.
11 Official well-suffix letter, if applicable.--Code T, D, A, B, or C
that may follow the local well number.
12 Blank.
13 Primary use of well.--Code as shown below:
1. Observation 4. Unused
2. Recharge 5. Withdrawal
3. Test 6. Destroyed
14 Secondary use of well.--Code as shown above.
15 Blanko
16-30 Station identifier.-—Code station identifier from station header

file in Geological Survey headquarters at Reston, Va.
(WATSTORE) if one has been assigned.

31-32 Blank.
33 Data available in WATSTORE indicator.-—Code a 1 if data for the

well are stored in WATSTORE under the station identifier
coded in columns 16-30; otherwise code numeric 0 or leave

blank.
34-36 Blank.
37-49 Latitude-longitude.--Code location of well to nearest second.

Note that N for north latitude is omitted.

50-52 Blank.
53-54 *Town (right justified).-—Code as shown below:
l. Hempstead 5. Brookhaven 9. Riverhead
2. North Hempstead 6. East Hampton 10. Shelter Island
3. Oyster Bay 7. Huntington 11. Smithtown
4. Babylon 8. Islip 12. Southampton

13. Southold

*This information is most readily obtained by plotting the well on a map on
which the area's boundaries are drawn.
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Table 3-3.--Instructions for coding the AF card.--continued

— e

Column Contents/instructions
55-57 Blank.
58-60 *Community (right justified).--Select community from list of
community codes in table 3-11, on page 3-27.
61-62 Blank.
63 *Ma jor drainage basin.--Refers to kydrologic subbasin in which

well is located. Code as shown below:

1. North of major 5. North Fork drainage
ground-water divide

2. South of major 6. Divide zone
ground-water divide

3. Peconic Bay drainage 9. Other

4. South Fork drainage

64—-66 Blank.
67-69 *Pumping area (right justified).
70-71 Blank.
72-73 *Sewer District (right justified).
74-75 Blank.
76 *Nor th or South Fork indicator (Suffolk County wells only).--Code

N or S if well is located on|North or South Fork.

South Fork is any point east of the Shinnecock Canal;
North Fork is any point east of Mattituck Creek. Do not
confuse physical location of well on a Fork with major
drainage basin or town.

77-78 Blank.

79-80 Always AF. This field must be coded.

*This information is most readily obtained by plotting the well on a map on
which the area's boundaries are drawn.
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Table 3-4.--Instructions for coding the AJ card.

Column Contents/instructions
1-10 L.W.S. number.-—Code L.W.S. number of well to be added. This
field must be coded.

11 Blank.

12-19 Hydrogeologic unit (left justified).--Choose the code from table
3-5 (page 3-15) that best describes the hydrogeologic
unit developed. Code 999MMMMM if multiple units are
developed.

20-21 Blank.

22-25 Land-surface altitude (right justified).-—Code altitude to
nearest tenth of a foot, in feet above NGVD. The program
assumes one decimal place; for example, 196 would be
interpreted as +19.6 ft. Code .00l if altitude is true zero.
Leave blank or code O if unknown.

26-28 Blank.

29-32 Top of screened interval(s) (right justified).--Code depth to
top of uppermost screened interval(s), in feet below land
surface, to nearest foot.

33 Blank.

34~37 Bottom of screened interval(s) (right justified).--Code depth to
bottom of deepest screened interval(s), in feet below land
sur face, to nearest foot.

38 Blank.

39 Multiple screens indicator.--Code 1 if there is more than one
screened interval, code O or leave blank if only one screened
interval.

40-41 Blank.

42-51 Previous well.-—-Code L.W.S. number of the well that this well
replaces. Coding of this 10-column field is similar to that
for columns 1-10. The date on which the well coded in
colunns 42-51 was replaced must be coded in columns 72-76,
and columns 61-70 must be left blank.

52-60 Blank.
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Table 3-4.--Instructions for coding fhe AJ card.--continued

Column Con#ents/instructions
61-70 Replacement well.--Code L.W.S. number of the well that replaces
this well, or code -1 in columns 66-67 to indicate that the

well was destroyed and has nbt been replaced. Coding of this
10-column field is similar tt that for columns 1-10. The
date on which the current well was replaced (or destroyed)
must be coded in columns 72—76, and columns 42-51 must be
left blank.

\

71 Blank. |

72-73 *Month of well replacement (or deeruction) (right justified).--
Code numeric month of date on which well was replaced.

\
74-75 *Year of well replacement (or dest*uction) (right justified).--
Code last two digits of year‘in which well was replaced.

76 Century-ad just (for year of replacement).--Leave blank for 1900,
code - for 1800 or + for 2000.

77-78 Blank.
79-80 Always AJ. This field must be coded.

*Date is always the date on which a well was replaced (or destroyed). It may
be either the date on which the current well was replaced by the replacement
well, or the date on which the previous well|was replaced by the current
well, depending upon which field was coded. '1f the month is not known, code
only the year. If the month and year are both unknown, code 13 for the month
and leave the year blank.
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' Table 3-5.--Long Island Hydrogeologic Unit Codes.

Unit Computer Code

Pleistocene

Upper Glacial Aquifer. « o« « ¢« ¢ o ¢ o ¢ o ¢ o s o o ¢ « o« «112GLCLU
Gardiners Clay e & ¢ 6 ¢ ¢ 6 ¢ & e ° * & e e & ® o s o e e 112GRDR
Jameco AQUIEEr « o« « o « o ¢ o ¢ o ¢ ¢ o o o o s o o o o o +112IMCO
Port Washington Confining Unit « ¢« « « ¢ ¢« « « s & &« & « o «112PGFG
Port Washington Aquifer. « « ¢« « ¢ ¢ ¢ o o ¢« o « o ¢ o« o« « «112PGQF
Smithtown Clay ® e o e 6 o 6 8 & o & 6 o e 6 o o & ¢ & & & « 112SMTN
ZO_FOOt Clay ® & o & o 6 & ® ® & & & & & & o & & & e o ° » .11220CL

Upper Cretaceous
Ll()yd Aquifer e o & 6 e o o e e 4 6 o 6 4 & & 5 & o & & & & o 21 1LLYD
Magothy Aqui fer L] . - . L] . . L] . L] - L] L] L) . L] L] . . . . . L] 21 lMGTY

Monmouth Greensand « « ¢« « o ¢ o« ¢ o o a o 6 o 5 o s s o @ .211MMGD
Raritan Confining Unit « ¢« ¢« ¢« ¢ ¢ ¢ « o « o o o « o « o o« «211RCNF

Precambrian

Basement COmpleX ¢ o o e 8 6 ¢ & o e s & > & & s ¢ & o o = QAOOBCPX

If more than one unit, USEe ¢ ¢ ¢ ¢ « ¢ ¢ o o o o s o s o« o o o o« IIMMMMM
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Data in the well-header file may occasiona
the nontransparent data fields may be updated.
submitted for an update are F and J, and the tr
be M. When one or more fields in a well are td

value may be entered, or a field with a value may be changed or deleted.

changes are handled similarly through the M tra
addition or deletion of a field (transaction M)
of an entire well (transaction A or D).

Modification of a field is relatively easy
replaces the current contents of that field in

MODIFYING WELL DATA

lly require updating. Each of
The card types that may be
ansaction code specified must
be updated, a field with no
All
nsaction. Do not confuse the
with the addition or deletion

. A properly coded field
the specified well; an

improperly coded field or a blank field will have no effect on the current

contents of the field in the specified well.
that is to be changed.

The above procedure contains one problem.
well-header file is designated as having the hy

In other words, code the field

Suppose well NOOOOl2 01 in the
drogeologic unit 21IMGTY

(Magothy aquifer), but this designation is incorrect and the correct unit is

unknown. The best solution would be to delete
during an update, a blank field is ignored and
how does one delete 21IMGTY? A similar problem
a numeric field to zero, since, in FORTRAN, bot
and a field filled with zeros will be interpret
|
Each data field except the "replacement dQ
character code called a "deletion box."” Whenev
coding a D in the deletion box for a given fiel
field in the specified well. The contents of t
be left blank on the card because the D overrid
field. 1If a character other than a D is coded

character will be ignored, and normal updating

To conclude the example, the hydrogeologic
deleted by coding a D in the deletion box for t
20) on a J card (the card containing the hydrog
tion code of M. All other fields are handled i
layouts for the data fields of an MF or MJ card
preceding section, "Adding a New Well,” except
added after each field.

To avoid duplicating the coding instructio
the card layout is given in tables 3-6 and 3-7.

the unit 21IMGTY. However, if,
the correct unit is unknown,
arises when attempting to set
h a field filled with blanks
ed as the number zero.

te" field is suffixed by a one-
er the transaction code is M,

d will delete the associated

he field to be deleted should
es whatever may be coded in the
in a deletion box, the

will be attempted.

unit of well NOO00012 Ol may be
he hydrogeologic unit (column
eologic unit) with a transac-
n a similar manner. The card
are the same as defined in the
that deletion boxes have been

ns for MF and MJ cards, only
The fields should be coded as

explained in the preceding section.

When a properly coded MF or MJ card is rea

1. Locate the desired well,

2. For each coded field, print the curren
the current value with the new value,

3. Set the "date last modified” field to
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t value of the field, replace
and print the new value,

the current date,




4. Set the status flag to "unchecked.”

Note that when modifying the previous or replacement well field, the
update program does not remove any links to a replacement or previous well if
one is already present. To modify (specifically, change) previous or replace-
ment well data, the existing information must first be removed by submitting
another card with a D in the deletion box for the appropriate field.

When a previous or replacement well is coded, the update program enters
the L.W.S. number that is in columns 1-10 into the appropriate opposite field
in the record of the previous or replacement well. Thus, only one well has to
be updated by the user!. 1In other words, if one creates a link from a well
to a previous or replacement well, the update program will create a link in
the opposite direction from the previous or replacement well to the well that
is being modified. Similarly, when a link to another well is deleted, the
update program will remove the link from the other affected well in the
opposite direction.

DELETING A WELL

A well may be deleted from the well-header file by submitting a DF card,
which must contain the following information:

Column Contents/instructions

1-10 L.W.S. number of the well to delete. This field must be coded.
11-78 Blank

79-80 Always DF. This field must be coded.

The well will not be deleted under any of the following conditions:
1. The well is not represented in the file,

2, If more than one well in the file has the same local well number and
the well designated for deletion has an L.W.S. number with a suffix
number of "01" (all other wells would have to be deleted first),

3. If any data for the well are stored in any of the six subfiles in
the current level (that is, i1f the subfile pointers are in use). The
well must first be deleted from the subfiles in which it 1is present.

If the well to be deleted contains a link to a previous or replacement
well (or both), the link from the previous and replacement wells to the well
being deleted will be removed by the update programl. Thus, no other wells
will need to be updated by the user.

lAutomatic linking/unlinking is not possible in multi-disk counties unless
both wells are on the same disk.
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Table 3-6.--Instructions forl coding MF card.

Column Contents/instructions
1-10 L.W.S. number.--This field mustibe coded.
|
11 Official well-suffix letter.
12 Deletion box for official well-suffix letter.
13-14 Use of well.--(user must always recode [replace] both the primary

and secondary use when making an update).

13 Primary use of well.

14 Secondary use of well.

15 Deletion box for use of well (bokh).
16-30 Station identifier.

31 Deletion box for station identifier.

32 Blank.

33 Data available in WATSTORE indicator.

34 Deletion box for data available in WATSTORE indicator.
35-36 Blank.
37-49 Latitude-longitude.

50 Deletion box for latitude-longitude.
51-52 Blank.
53-54 Town (right justified).

55 Deletion box for town.
56-57 Blank. i
58-60 Community (right justified). i

61 Deletion box for community.

62 Blank.

63 Ma jor drainage basin.

64 Deletion box for major drainage Qasin.
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Table 3-6.-~Instructions for coding MF card.--continued

Column Contents/instructions
65-66 Blank.
67-69 Pumping area (right justified).
70 Deletion box for pumping area.
71 Blank.
72-73 Sewer district (right justified).
74 Deletion box for sewer district.
75 Blank.
76 North or South Fork indicator (Suffolk wells only).
77 Deletion box for fork indicator.
78 Blank.
79-80 Always MF. This field must be coded.

Table 3-7.--Instructions for coding the MJ Card.

Column Contents/instructions
1-10 L.W.S. number.--This field must be coded.
11 Blank.
12~19 Hydrogeologic unit (left justified).
20 Deletion box for hydrogeologic unit.
21 Blank.
22-25 Land~surface altitude (right justified).
26 Deletion box for land-surface altitude.
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Table 3-7.--Instructions for coding the MJ Card.--continued

Column Contents/instructions

27-28 Blank.

29-32 Top of screened interval(s) (right justified).

33 Deletion box for top of screenad interval(s).
34-37 Bottom of screened interval(s) (right justified).
38 Deletion box for bottom of screened interval(s).

39 Multiple screens indicator.
40 Deletion box for multiple screens indicator.
41 Blank.

42-51 Previous well.-—Code L.W.S. number of well that this well
replaces. Coding is similar to that for columns 1-10. Date
that well coded in columns 42-51 was replaced must be coded
in columns 72-76, and columns 61-70 must be left blank.

52 Deletion box for previous well. |
!

53-60 Blank.

61-70 Replacement well.~-Code L.W.S. number of well that replaces this
well, or code -1 in columns 66-67 to indicate that well was
destroyed and has not been rieplaced. Coding is similar to
that for columns 1-10. Date that this well was replaced (or
destroyed) must be coded in columns 72-76, and columns 42-51
must be left blank.

71 Deletion box for replacement well.
72-73 Month of well replacement (or destruction).
74-75 Year of well replacement (or destruction).
The date cannot be deleted, it can only be modified. Date is
deleted when deleting the replacement well.
76 Century-ad just (for year of replacement or destruction).
77-78 Blank.
79-80 Always MJ. This field must be coded.
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SITE-DESCRIPTION CARDS

Each well-header file record may contain a brief site description. The
site-description field consists of three lines of 68 characters addressable by
line number. This field is initially set to all blanks at the time a new well
is entered into the file and may be updated any time thereafter. The site-
description field should be used to briefly describe the location of the well
and to provide other pertinent location or historic data about the well. The
description entered should apply to the well regardless of the type and amount
of data that may be stored in any of the six subfiles. Descriptions that are
specific for only one type of well data should be entered in the historic text
field for the specific subfile instead of the well-header file. All text
lines should be left justified, and blank wasted space should be kept to a
minimum. Line 1 should be coded first, line 2 second, etc.

When coding text cards for the well-header file, do not split words at
the end of a line of text; start a new line instead. Each line is treated
(printed) separately during output.

The regular transaction codes (except D) do not apply to text cards
because it would be difficult to code the card if the user could add only a
line that was currently blank or modify a line that was not blank, etc.
Clearly this degree of protection is not required for text cards. Instead,
the program assumes that the transaction code for all text cards is M (modify)
and further assumes a special type of M transaction that is known as a replace
transaction. Whenever a text card is encountered, the program will automati-
cally replace a given line of text in the specified well in the well-header
file with the line of text on the card submitted. The reader may ask "Which
line?"” Since the program is determining the transaction type, column 79 of
the card is free. This column is used to specify the text—-line number to be
replaced in the text field. This number may be 1, 2, 3, or D. (D has a
special meaning and is described further on).

Text cards with column 79 coded with 1, 2, or 3 are coded as follows:

Column Contents/instructions
1-10 L.W.S. number.=-This field must be coded.

11-78 Up to 68 characters of site-description text.
79 Line number.--(1, 2, or 3). This field must be coded.
80 Always T. This field must be coded.

The action taken by the program upon encountering any one of the above
is:

l. Locate the well and print the current contents of text line n
where n is the number coded in column 79,

2. Replace the old line of text with the new line of text,

3. Print the new line of text,
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b4,

5.

Set the "date last modified” field to the current date,

Set the

status flag to "unchecked."”

To delete a given line of text in a well, the user need only submit a

text card for the desired line with blanks in ¢olumns 11-78,

However, it may

occasionally be necessary to set all three lines of text in a given well to
This could be done by submitting a ne

blanks.

the three lines, or using a transaction code of D in column 79,
coded as follows:

blank text line for each of
The card is

Contents/instructions

L.W.S. number.--This field #ust be coded.

Blank.

Always DT.=-This field must

Locate the desired well,

be coded.

this card is encountered, the action taken is:

Print the content of all three lines of text,

Column

1-10

11-78

79-80

When

1.

2,

3. Set all
printed

4. Set the

5. Set the

three lines of text to blanks
message,

"date last modified"” field to

status flag to "unchecked."”

MODIFYING THE STATUS

When a new well is entered into the file,

and notify the user via

the current date,

FLAG

or when any modifications are

applied to a well, the status flag is set to "unchecked,” and the current date

is stored in the "date last modified" field for
"“checked. "

described allows the status flag to be set to
should be set to "checked” as soon after an update (or initial entry) as

possible when the user believes that the data for a well in the well-header
file are as complete and accurate as possible.
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This card is coded as follows:

Column Contents/instructions

1-10 L.W.S. number.--This field must be coded.
11-78 Blank.

79-80 Always MC.--This field must be coded.

This is the only card that makes a mocdification to a well without setting
the status flag to "unchecked"” and without modifying the "date last modified”
field. This insures that the date reflects the most recent update instead of
the date that the well was checked. The status flag is the only transparent
data field that may be directly modified by the user. The transparent and
nontransparent data fields in the well-header file are listed in tables 3-8
and 3-9, respectively.

Table 3-8.--Transparent data fields in well-header file.

A. FIELDS IN EACH WELL-HEADER FILE RECORD
Record Number. 12 contiguous spare words.

Status flag (checked/unchecked). 24 Subfile pointers (6 files x 2
levels x 2 pointers).
Date record was last modified.

B. MISCELLANEOUS FIELDS ONLY IN RECORD ZERO FOR EACH COUNTY

Record number. 12 highest tape written data fields
(6 fields x 2 levels).
Number of records.
Highest number of records ever in
County. the file.

Current level of each of the 6 subfile tape type indicators.
6 subfiles.

12 starting Linctape file numbers
(6 files x 2 levels).
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Table 3~9.~~Nontransparent data fields in each record of well~header file,

L.W.S. number. North or South Fork indicator (Suffolk
Official well-suffix letter. wells only).
Use of well (primary and Hydrogeologic unit.
secondary). Land-sur face altitude.
Station identifier. Top of screened interval(s).
Data available in WATSTORE Bottom of screened interval(s).
indicator. Multiple screens indicator.
Latitude-longitude. Previous well (well that this well
Town. replaces).
Community. Replacement well (well that replaces this
Ma jor drainage basin. well), and
Pumping area. Replacement date.
Sewer district. 3 lines (68 characters/line) of site-

description text.

|

PROGRAM MESSAGES

The well-header file update program will print a message on the line

printer for every process in the program. The messages are of three types--
fatal, nonfatal, and processing.

A fatal error message is issued whenever 'the program detects a serious
error in any of the data fields on the card being processed. A fatal error
detected in any data field during the addition of a new well will abort the
addition of the well, and a fatal error detected in one of the data fields
when a well is being updated causes the updating of the erroneous field to be
aborted. All fatal error messages are preceded by F:.

A nonfatal error message is issued whenever the program detects a blank
(missing) field or a nonfatal coding error (mo#t of which are correctable by
the program).

A processing message is issued whenever the program has completed some
change to the file. All processing messages are preceded by P:.

The error checks performed on fields by the program are listed in table
3-10.

|
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Table 3-10.--Error checks performed on fields.

Data Field Name

L.W.S. number

Official well-suffix
letter

Use of well

Station identifier

Data available in
WATSTORE indicator

Latitude—-longitude

Checking Procedure

lst column must be K, N, P, Q, S, or W Next six
columns must be unambiguous:

a. Only one period (if any).

b. Right justification if no period appears.

ce 1f a period appears, only blanks or zeros may
follow it.

d. Characters must be numeric, blank, or period.

e. Number must be within the current acceptable
range for the specified county.

8th column must be blank.
Last two columns (suffix no.) must be unambiguous:

a. No periods.

b. Characters must be numeric or blank (one
digit must be coded).

c. Right justified.

Must be T, D, A, B, C, or blank.

Must be one of the assigned codes.
All characters must be numeric:

lst character must be 4.

2nd character must be 0 or 1.

3rd character must be less than 6.

5th character must be less than 6.

7th and 8th characters must be 07.

9th character must be 1, 2, 3, or 4.

10th character must be less than 6.

12th character must be less than 6.

14th and 15th characters must be less than 64.

Must be O, blank, or 1. Cannot be 1 if no station
identifier was entered.

Degrees latitude must be 40 or 41l.
Degrees longitude must be 071 to 074,

No minutes or seconds may exceed 59.
Latitude must be between 403300 and 411800,
inclusively.

Longitude must be between 715100 and 740300,
inclusively.
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Table 3-10.~-Error checks performed on fields.-~-continued

Data Field Name

Town

Community

Ma jor drainage basin
Pumping area
Sewer district

North or South
Fork indicator

Hydrogeologic unit
Land-sur face
altitude

Top of screened

interval(s) and bottom
of screened interval(s)

Multiple screens
indicator

Previous well

Replacement well

Replacement date

Checking Procedure

Must be in county specified in column 1I.

Must be in town coded unless no town was coded. Then
it is unchecked.

Must be one of the assigned codes.
Unchecked.
Unchecked.

Must not be coded unless county is Suffolk. If
county is Suffolk, must be blank, N, or S.

Must begin with 3 numeric digits and end with 4 or 5
alpha characters| and be left justified.

Must be between O and 400 feet, inclusively.

Must be between O and 2,000 feet, inclusively.
Bottom must be larger than top.

Must be blank, zero, or l. Cannot be 1l if no
screened intervals were coded.

Same as L.W.S. number. Replacement date must be
coded, replacement well must not be coded.
Previous local well number must not exceed local
well number in columns 2-7, and county must be
the same.

Same as L.W.S. number. Replacement date must be
coded, previous well must not be coded.
Replacement local well number must not be less
than local well number in columns 2-7, and county
must be the same.

Must be valid date not exceeding current date.

Cannot be coded (except on MJ card) unless
either previous or replacement well is coded.
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Table 3-11.--Long Island community codes.

Community Name!l Number County2 Town Community Name1 Number County2 Town
Albertson 50 N 2 East Jamesport 265 S 9
Amagansett 317 S 6 East Marion 276 S 13
Amityville (Inec.) 156 S 4 East Massapequa 97 N 3
Aquebogue 262 S 9 East Meadow 8 N 1
Asharoken (Inc.) 129 S 7 East Moriches 220 S 5
Atlantic Beach (Inc.) 1 N 1 East Neck 136 s 7
Babylon (Inc.) 157 S 4 East Nor thport 137 S 7
Baiting Hollow 263 S 9 East Norwich 98 N 3
Baldwin 2 N 1 East Patchogue 221 S 5
Baxter Estates (Inc.) 51 N 2 East Port Jefferson 222 5 5
Bay Park 3 N 1 East Quogue 291 S 12
Bay Shore 187 S 8 East Riverhead 266 S 9
Bayport 186 S 8 East Rockaway (Inc.) 9 N 1
Bayview 274 S 13 East Setauket 223 S 5
Bayville (Inc.) 91 N 3 East Williston (Inc.) 54 N 2
Belle Terre (Inc.) 212 S 5 Eastport 219 S 5
Bellerose (Inc.) 4 N 1 Eatons Neck 138 S 7
Bellerose Terrace 5 N 1 Edgewood 194 S 8
Bellmore 6 N 1 Edgewood Hospital 160 ] 4
Bellport (Inc.) 213 S 5 Elmont 10 N 1
Bethpage 92 N 3 Elwood 139 S 7
Blue Point 214 S 5 Farmingdale (Inc.) 99 N 3
Bohemia 188 S 8 Farmingville 224 S 5
Branch 168 S 11 Fishers Island 277 S 13
Brentwood 189 S 8 Flanders 292 S 12
Bridgehampton 290 S 12 Floral Park (Inc.)* 55 N lor 2
Brightwaters (Inc.) 190 S 8 Flower Hill (Inc.) 56 N 2
Brookhaven 215 S 5 Flowerfield 170 S 11
Brookville (Inc.) 93 N 3 Fort Salonga 171 S 11
Calverton 264 S 9 Franklin Square 12 N 1
Carle Place 52 N 2 Freeport (Inc.) 13 N 1
Cedarhurst (Inc.) 7 N 1 Freetown 319 S 6
Center Island (Inc.) 94 N 3 Garden City (Inc.) 14 N 1
Center Moriches 217 S 5 Garden City Park 57 N 2
Centereach 216 S 5 Garden City South 15 N 1
Centerport 130 S 7 Gardiners Island 320 S 6
Central Islip 191 S 8 Glen Cove (Inc.) 100 N 3
Central Islip State Hospital 192 S 8 Glen Head 101 N 3
Cold Spring Harbor 131 S 7 Glenwood Landing 102 N 3
Commack* 169 S 7 or 11 Great Neck 140 S 7
Copiague 158 S 4 Great Neck (Inc.) 58 N 2
Coram 218 S 5 Great Neck Estates (Inc.) 59 N 2
Cove Neck (Inc.) 95 N 3 Great Neck Plaza (Inc.) 60 N 2
Cutchogue 275 S 13 Great River 195 S 8
Deer Park 159 S 4 Greenlawn 141 S 7
Dering Harbor (Inc.) 330 ] 10 Greenport 278 S 13
Dix Hills 133 S 7 Greenport (Inc.) 279 S 13
Dororis Pond 96 N 3 Greenvale* 103 N 2 or 3
East Greenlawn 134 S 7 Halesite 142 S 7
East Hampton (Inc.) 318 S 6 Half Hollow Hills 143 S 7
East Hills (Inc.) 53 N 2 Hampton Bays 293 s 12
East Huntington 135 S 7 Hauppauge* 196 S 8 or 11
East 1slip 193 S 8 Head of the Harbor (Inc.) 173 S 11

laCommunities that overlap town boundaries

Inc. = incorporated

2 N = Nassau; S = Suffolk
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Table 3-11.--Long Island comunﬁty codes.--continued

1 2

lxCommunities that overlap town boundaries
Inc. = incorporated

2 N = Nassau; S = Suffolk

3-28

Community Name ! Number County2 Town  Community Name Number County Town
Hempstead (Inc.) 16 N 1 Mill Neck Creek 114 N 3
Herricks 62 N 2 Miller Place 234 S 5
Hewlett 17 N 1 Mineola| (Inc.) 68 N 2
Hewlett Bay Park (Inc.) 18 N 1 Montauk 322 S 6

Hewlett Harbor (Inc.) 19 N 1 Montauk | Point 323 S 6
Hewlett Neck (Inc.) 20 N 1 Mount Sinai 235 S 5
Hicksville 104 N 3 Munsey Park (Inc.) 69 N 2
Hither Hills 321 S 6 Muttontown (Inc.) 115 N 3
Holbrook* 225 S 5or 8 Napeagu 324 S 6
Holtsville 226 S 5 Nassau Point 282 S 13
Huntington 144 S 7 Nesconset 177 S 11
Huntington Bay (Inc.) 145 S 7 New Cassel 70 N 2
Huntington Station 146 S 7 New Hydé Park (Inc.)* 71 N 1 or
Inwood 21 N 1 New Suffolk 283 s’ 13
Island Park (Inc.) 22 N 1 Nissequdgue (Inc.) 178 S 11
Islip 198 S 8 North Amityville 163 S 4
Islip Terrace 199 S 8 North Babylon 164 S 4
Jamesport 267 S 9 North Bay Shore 202 S 8
Jericho 105 N 3 North Bellmore 32 N 1
Kensington (Inc.) 63 N 2 North Bellport 236 S 5
Kings Park 174 S 11 North Briidgehampton 295 S 12
Kings Park State Hospital 175 S 11 Nor th Brlookhaven 237 S 5
Kings Point (Inc.) 64 N 2 North Coram 238 S 5
Lake Grove 227 S 5 North Great River 203 S 8
Lake Grove (Inc.) 228 S 5 North Haven (Inc.) 296 S 12
Lake Ronkonkoma#* 229 S 5, 8 or 11 North Hills (Inc.) 72 N 2
Lake Success (Inc.) 65 N 2 North Islip 204 S 8
Lakeland 200 S 8 North Lipdenhurst 165 S 4
Lakeview 23 N 1 North Mastic 239 S 5
Lattington (Inc.) 106 N 3 North Magttituck 284 S 13
Laurel 280 S 13 North Merrick 33 N 1
Laurel Hollow (Inc.) 107 N 3 North Middle Island 240 S 5
Lawrence (Inc.) 24 N 1 North Moriches 241 S 5
Levittown 25 N 1 North New Hyde Park 73 N 2
Lido-Point Lookout 26 N 1 Nor th Patchogue 242 S 5
Lindenhurst (Inc.) 161 S 4 North Quogue 297 S 12
Lloyd Harbor (Inc.) 147 S 7 North Ridge 243 S 5
Locust Grove 108 N 3 North Se 298 S 12
Locust Valley 109 N 3 North Selden 244 S 5
Long Beach (Inc.) 28 N 1 North Smithtown 179 S 11
Lynbrook (Inc.) 27 N 1 North Southold 285 S 13
Malverne (Inc.) 29 N 1 Nor th Valley Stream 34 N 1
Manhasset 66 N 2 Nor thport (Incs) 149 S 7
Manor Haven (Inc.) 67 N 2 Northport Veterans Hospital 150 S 7
Massapequa 110 N 3 Northville 268 S 9
Massapequa Park (Inc.) 111 N 3 Noyack ! 299 S 12
Mastic 230 S 5 Oakdale ! 205 S 8
Mastic Beach 231 S 5 Oceanside 35 N 1
Matinecock (Inc.) 112 N 3 01d Bethpage 116 N 3
Mattituck 281 S 13 0ld Brookville (Inc.) 117 N 3
Maywood 162 S 4 0l1d Fieljl (Inc.) 245 S 5
Mecox 294 S 12 01d Westbury (Inc.)* 118 N 2 or
Medford 232 S 5 Orient Point 286 S 13
Melville 148 S 7 Oyster Bay 119 N 3
Merrick 30 N 1 Oyster Bay Cove (Inc.) 120 N 3
Middle Island 233 S 5 Patchogue (Inc.) 246 S 3
Mill Neck (Inc.) 113 N 3 Peconic 287 S 13




Table 3-11.--Long Island community codes.--continued

Community Name! Number County Town Community Name! Number County2 Town
Pilgrim State Hospital 206 S 8 South Floral Park (Inc.) 39 N 1
Plainedge 121 N 3 South Hempstead 40 N 1
Plainview 122 N 3 South Huntington 151 S 7
Plandome (Inc.) 75 N 2 South Islip 208 S 8
Plandome Heights (Inc.) 76 N 2 South Riverhead 308 S 12
Plandome Manor (Inc.) 77 N 2 South Setauket 259 S 5
Plum Island 288 S 137 South Smithtown 184 S 11
Poquott {(Inc.) 267 S 5 South Valley Stream 41 N 1
Port Jefferson (Inc.) 248 ] 5 South Westbury 42 N 1
Port Jefferson Station 249 S 5 Southampton (Inc.) 307 S 12
Port Washington 78 N 2 Southold 289 S 13
Port Washington North (Inc.) 79 N 2 Speonk 309 S 12
Quogue 300 S 12 Springs 327 S 6
Quogue (Inc.) 301 S 12 Squiretown 310 S 12
Remsenburg 302 S 12 Steward Manor (Inc.) 43 N 1
Ridge 250 ] 5 Stony Brook 260 S 5
Riverhead 269 S 9 Syosset 126 N 3
Roanoke 270 S 9 Thomastown (Inc.) 88 N 2
Rockville Centre (Inc.) 36 N 1 Three Mile Harbor 328 S 6
Rocky Point 251 S 5 Tiana 311 S 12
Ronkonkoma 252 S 5 Tuckahoe 312 S 12
Roosevelt 37 N 1 Uniondale .44 N 1
Rose Grove 303 S 12 Upper Brookville (Inc.) 127 N 3
Roslyn (Inc.) 80 N 2 Valley Stream (Inc.) 45 N 1
Roslyn Estates (Inc.) 81 N 2 Vernon Valley 152 S 7
Roslyn Harbor (Inc.)* 123 N 20or 3 Village of The Branch (Inc.) 185 S 11
Roslyn Heights 83 N 2 Wading River 271 S 9
Russell Gardens (Inc.) 84 N 2 Wainscott 329 S 6
Saddle Rock (Inc.) 85 N 2 Wantagh 46 N 1
Sag Harbor 325 S 6 Water Mill 313 S 12
Sag Harbor (Inc.)* 326 S 6 or 12 West Babylon 166 S 4
Sagaponack 304 S 12 West Hempstead 47 N 1
Saint James 180 S 11 West Hills 153 S 7
San Remo 181 S 11 West Huntington 154 S 7
Sands Point (Inc.) 86 N 2 West Islip 209 [ 8
Sayville 207 S 8 West Jamesport 272 S 9
Sea Cliff (Inc.) 124 N 3 West Melville 155 S 7
Seaford 38 N 1 West Ronkonkoma 210 ] 8
Searingtown 87 N 2 West Sayville 211 S 8
Selden 253 S 5 West Tiana 316 S 12
Setauket 254 S 5 Westbury (Inc.) 89 N 2
Shelter Island 331 S 10 Westhampton 314 S 12
Shinnecock Hills 306 S 12 Westhampton Beach (Inc.) 315 S 12
Shir ley 255 S 5 Wildwood 273 S 9
Shoreham (Inc.) 256 S 5 Williston Park (Inc.) 90 - N 2
Smithtown 182 S 11 Woodbury 128 N 3
Smithtown Center 183 S 11 Woodmere 48 N 1
Sound Beach 257 S 5 Woodsburgh (Inc.) 49 N 1
South Bellport 258 S 5 Wyandanch 167 S 4
South Farmingdale 125 N 3 Yaphank 261 S 5

laCommunities that overlap town boundaries

Inc. = incorporated

2 N = Nassau; S = Suffolk
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SECTION 4
REAL-TIME DISPLAY PROGRAM FOR THE WELL-HEADER FILE
by
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INTRODUCTION|

The Real-Time Display Program for the well-header file (program WHDDSP)

allows the user to retrieve well data from thj

on the console screen; a hard-copy option is

well-header file and display it
1lso available (table 4-1). This

program is intended for use on a Data General 6012 display in page mode; the
use of other consoles may require program changes because not all consoles

respond in the same way to the control codes

sed. Well data may be retrieved

directly by local well and suffix (L.W.S.) number, station identifier, or

record number, and indirectly by a number of one-letter commands.

program is most useful for examining data fori

This
a few wells, particularly those

that are new or that have been recently updated, which may not appear in the

most recent printouts.
program to accommodate simple one-time applic
option is described in the documentation for
"Instructions for implementing a user-written
Program for the well-header file.")

Table 4-1.--Example of hard copy f

tions. (Implementation of this
rogram HDWRITER in section 6,
option in the Real-Time Display

In addition, a user-w%itten option may be added to the

rom display program.

RECORD# 1153 WELL N 1263. 2
REPLACES WELL N 1263. 1 REPLACED BY WELL N 1263. 3 ON 3/1948
USE STATION IDENTIFIER WATSTORE TOWN CMTY SD PUMPING AREA LAST UPDATE
1 404302073295702 N 1 25 o0 0 3/19/81
BASIN/F LAT  LONG UNIT ALTITUDE SCR TOP SCR BOT MULT SCR  CHECKED
0  404302.732958. 112GLCLU 66,0 0 0 N N
TEXT : OWNED BY N.C.D.P.W ON 12/48, N 1263 REPORTED DESTROYED. IN REALITY
N 1263-1 WAS DESTROYED. A REPLACEMENT HAD BEEN DRILLED AND LATER
REMOVED WHEN ERROR WAS DISCOVERED. MEASURMENT OF 1263-2 CONTINUED.
IRES= 0 RSPARE= 0.00000E 0 ISPARES= 0 0
0 0 0 0 0
0 0 0 0 0
SUBFILE DATA: WL PU HY QW LG Sl
LEVEL A: O 0, O 0, 173 10402, O 0, © 0, O 0,
LEVEL B: O 0, O 0, 171 11202, © 0, O 0, O 0,




WELL-HEADER FILE COMMAND SUMMARY

The one-letter commands given in table 4-2 are available to retrieve well
data from the well-header file. Some of the commands require additional
information to be entered.

Whenever information for a well is directly or indirectly retrieved by
L.W.S. number, the L.W.S. number of the well retrieved will blink on the
screenl., Whenever the information is retrieved by the station identifier,
the station identifier will blink. This indicates to the user which index
table was required for the last retrieval and is thus currently in memory. A
different index table is required for retrieval by L.W.S. number and for
retrieval by station identifier for each county, and some time is required to
switch from one table to another. Waiting time can be minimized by
restricting retrievals to one method and one county. Note that retrieval by
record number does not require or alter the status of either index table.

Table 4-2.--Well-header file command summary.

Command Letter Pur pose
K, N, P, To request retrieval of a well by L.W.S. number. Numeric part
Q, S, or W of local well number must immediately follow the county

letter, and this must be followed by a comma and the suffix
number. For example, to retrieve well NOO1256 Ol, enter
N1256,1 followed by a carriage return. If zero is entered
for the suffix number (example: N1256,0), the program will
attempt to retrieve and display the current well. The
curvent well is defined as the most recent well that has not
been replaced or destroyed and is not a test hole, that
matches the local well number. Note that one well must be
retrieved by L.W.S. number before most of the other l-letter
comnands may be issued, since they operate only on the
currently open file. No file will be open until the first
well is retrieved.

4 To request the retrieval of a well by its station identifica-
tion number. After the "4" is typed, the rest of the 15-
character station identifier must immediately follow.
Remember that the command "4" is the beginning “4" of the
station identifier and should not be entered twice. For
example, enter "404040073261901" to retrieve the well having
that identifier. A search for the desired well is made in
the county currently open unless the station identifier is
immediately followed by the county letter of the county to
open and search. For example, if Nassau County is the
county currently open, enter "404040073261901S" to search
for the above well in Suffolk County.

lassuming that the console is the 6012 display.
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Table 4-2.--Well-header file command summary.--continued

Command Letter

Purp

!

ose

#

F

To

To

To

To

To

To

To

To

To

To

To

To

To

retrieve a well by its record number in the file.

file currently open is used

Only the

obtain the current number of records and the highest number

of records ever contained i

the file currently open.

retrieve the well that occupies the next highest record

number in the file currentl

open (forward).

retrieve the well that occupies the next lowest record

number in the file currently

i
retrieve the well that repl
displayed.

retrieve the well that the

replaces. |
\

obtain a printed list of the

the file currently open. E

open (backward).

ces the well currently

urrently displayed well

L.W.S. numbers of all wells in

save (write) the L.W.S. numﬁer of the currently displayed

well in disk file DSPWEL.DD,
as an input file to an appli
DSPWEL.DD already exists the
issued, the user may either

obtain the current level of
obtain the highest tape file
levels in each of the six su
open.

obtain a printed copy of the
for the well currently displ

read the next L.W.S. number

This file may later be used
cations program. If file

first time this command is
append or delete the file.

each of the six subfiles and to

written in each of the two
bfiles of the file currently

well-header file information
ayed.

from a user specified file and

retrieve and display the inf
command will ask for the inp
already open. File DSPWEL.D
file if it is already open f

execute the user's option.
program HDWRITER for the pro
option to the display progra

terminate the program and re
interpreter (CLI) or calling

ormation about that well. This
kt file if no input file is
cannot be used for the input
r output ("0" command).
See the documentation for
cedure for adding a user-written
m.

turn control to the command line
\program.




SECTION 5
PROGRAMMER 'S REFERENCE MANUAL
FOR THE
WELL-HEADER FILE
By

George W. Hawkins
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’ INTRODUCTION

This section describes the internal structure and programming methods
used within the well-header file of the well data base and includes the names
and functions of the various files, labeled COMMON blocks, and program
variables. The purpose of this section is to provide a reference for FORTRAN
prograrmers who wish to write and implement their own retrieval or application
programs.

The reader is assumed to be familiar with the FORTRAN programming
language, operating under Data General's Real Time Disk Operating System
(RDOS), and to be familiar with all other pertinent sections herein that
describe the programs and files of the well-header file.

WELL-DATA RETRIEVAL

The retrieval software for the well-header file is a modular set of
nested subroutines. These subroutines communicate through multiple blocks of
labeled COMMON. Although a few of the COMMON blocks are for internal program
control purposes, most are used as buffers for well data. A small amount of
data is usually passed through the arguments of each subroutine also.

By default, the well-header file software will grant only read access
privileges to the file. Programmers requiring both read and write access
privileges should discuss the application with the data-base manager to obtain

. the programming procedures required; this helps to prevent accidental
destruction of the data.

Retrieval of well data is quite simple. After initialization, the
programmer need call only one subroutine, passing as arguments the L.W.S.
number desired. Another subroutine permits retrieval by station identifier.
These subroutines will invoke other subroutines as required and will return a
value that indicates whether data for the desired well was found. 1f so, the
complete well-header file record will be available in one of the COMMON
blocks. Before this procedure is presented, the file structure and a few
subroutines, COMMON blocks, program variables, and constants, are described.

WELL-HEADER FILE STRUCTURES

Disk Files and Names

The well-header file consists of a series of disk-resident files and the
software required to get access to them. Six disk files are required for each
county or section of a county, and six "counties" are supported. (Two of
these do not correspond to actual Long Island counties but are set as.ide for
future expansion or special exceptions.) As many as 3,000 wells may be
represented on one disk. A large county may require more than one disk or
section. The six "counties" are listed below; the first letter of each county
is used to reference it.

K, Kings P, reserved S, Suffolk
N, Nassau Q, Queens W, reserved
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Each program that will have access to the Lell-header file must make one

initialization call to subroutine HDNAM. This
names for the well-header files out of disk fil
channel 12 for appending to disk file SWHDPRT.

File S$WHDPRT is normally linked to file $L
output to channel 12 goes directly to the line
line printer is changed or deleted, all output t
specified file instead. This 1s most useful for
the storage of printer output on disk, etc.

Each base name must be 10 characters lonz w
set to blanks. Whenever a new county is opened
in the blanks with the first letter of the desi
The programmer may easily get access to a separ
changing the base names. Since all programs tha
header file obtain base-file names in this manne

ubroutine obtains the six base

HDNAMES and opens FORTRAN

T (line printer) so that all
rinter. If the link to the

o channel 12 will go to the
multiple copiles of tables, or

ith the first two characters
subroutine HEDOPN will fill

ed county followed by an H.
te set of header files by

t have access to the well-

r, this provides a simple way

to create a temporary header file for program tisting without the possibility

of destroying "live"” data. The initial base na
purposes are described in order below. The four
is changed to 2, 3, 4, etc. for counties that re

Base Namel

bbEDFIL. DD Well-Header File dat
bbEDKEY. DD Index table by L.W.§
accessing data in

bbEDSTA. DD Index table by stati
accessing data in

Index table containi

bbEDSID. DD
‘ numbers, one sort

the other by lati

the data in the f

bbEDRES. DD Reserved table.

e assignments and file
th character of the file names
quire more than one disk.

Pur pose

a (randomly accessible).

. number for randomly
above file.

on identifier for randomly
first file.

ng two lists of record

ed by station identifier,
tude-longitude for accessing
irst file.

bsence of this file for a

bbEDLCK. DD Locking file. The a
county prevents a

coun ty .

The generated disk file names for the initil

ccess to the data for that

al section of Suffolk County,

for example, would be SHEDFIL.DD, SHEDKEY.DD, SHEDSTA.DD, SHEDSID.DD,

SHEDRES.DD, and SHEDLCK.DD. The locking file ma
data for a county if it should be necessary. Al
a series of checks on the initial records of the
index table files each time a county's files are
will cause the subroutine to display the questio

1y = blank

y be used to prevent access to
so, subroutine HEDOPN performs
data file, as well as its
opened. Any inconsistency
nable data on the console and




to lock the files of the county containing the error and to terminate the
program. This protects the data from further mishap and retrieval until
the problem is corrected.

Only one county may be accessed (opened) at one time, and all programs
can switch from one county to another as long as all desired files reside on
the same disk. However, it is unlikely that data for more than one county
(except Kings and Queens) would reside on one disk; in fact, the data for
Nassau and Suffolk Counties may occupy more than one disk.

A chart showing the layout of each of the files and special records for
one county is given in figure 5-1. Included are the names of the variables

used in the header file programs and their length and type.

Index-Table Files

The index-table files contain the "keys" to locate the record of the
desired well in the corresponding header-data file. Although the keys reside
on disk, they are read into memory by subroutine HEDOPN to be used for a
memory-resident index table whenever the county and type of index table
requested is not the same as that in memory. The index files contain an
L.W.S. number table, a station-identifier table, a table to automatically
retrieve wells in ascending order by station identifier or latitude-longitude,
and an unused table.

The ascending-order table simply contains the record numbers of all the
wells in a county or section of a county sorted by station identifier (in
array IWEL) and latitude-longitude (in array IWELS).

Each L.W.S. number key is derived from the numeric part of the local well
nunber (a real number) and the suffix number (an integer). These numbers are
encoded into two integers by subroutine WECODE by placing the four most
significant digits of the well number into the first integer (an element in
array IWEL) and by placing the last two digits multiplied by 100 plus the
two-digit suffix number into the second integer (an element in array IWELS).
This reduces the table size by 1/3 to two integer arrays of 3,000 elements
each. Note that the position of each key in the table corresponds to the
record number where the data for the well may be found, and that the wells and
keys are stored in ascending order by local well number.

Station~identifier keys are bit strings encoded from the station
identifier by subroutine STAEN. This table must be sequentially searched to
find the position of a record since the station-identifier keys are not
ordered.

Three words are required for control purposes. The first is an integer
called NKEY, which specifies how many keys are currently in the table. The
second, called ICKEY, contains the county letter in Al format, which
identifies the county to which the index table applies. The third word,
called ITBLE, identifies the type of table; it is 1 for the L.W.S. number
table, 2 for the station-identifier table, 3 for the latitude-longitude and
station-identifier table, and 4 for the spare table. To read a table into
memory as quickly as possible, it is read in by blocks. A block on the Nova
computer contains 256 words. Because 2 x 3,000 + 3 words 1is not a multiple of
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r A —
CONTROL INFORMATION
p N — ARRAY IWEL (3000) ARRAY IWELS (3000) ARRAY IDUM
PROGRAM  NKEY  ICKEY ITBLE 7 A -7 - (141
B e TR
VARIABLE 7 — /) ;.
4 T/
NUMBER TABLE | KEY KEY Key | xev KEY KEY
oF Kevs [COUNTY] tvee | 2 | *** Jawo | 1 5 | ebe | SEY 141 WORD FiLLER| (END)
TYPE & La 7 /F
LENGTH I A1 1 ] ' 0 | | I i ] il
IDUM(T |=MAK #
OF RECORDS
EVER IN FILE
ARRAY LEVEL (6)
PROGRAM  |RECO ZERO IRECOUNT 1CO A ¢
VARIABLE -
LeVEL | Lever | LEVEL | Lever | LeveL | Level
z%c&% o U&BER COUNTY|... OF OF OF OF 0 OF IFILE1 JFILE1 [FILE2 [FILE2
(0) : ECORDS SUBFILE | SUBFILE |SUBFILE|SUBFILE | SUBFILE |SUBFILE |LEVEL 1 JLEVEL 2 |LEVEL 1 |LEVEL 2
9 1 4 5 8
TYPE &
LENGTH ] R | A1 ' ] ' I 1 ' 1 ' ' |
ARRAY ILT (2 X 6)
la A ‘r
PROGRAM STARTING TAPE FILE TO WRITE
VARIABLE
MAK #
FILEY |FILEY [FILE2 |FILE2 |FILES [FILE3 FILE4 |FILE4 |FLEs |FILES [FILES |FILES  |reBrod o ]
LEVEL 1|Lever 2 |LeveL 1 |Level 2| LeveL 1|uevel 2|tever 1|iever 2| Lever 1]LEVEL 2| LEveL 1 [LeveL s FEen
FILE
TYPE &
LENGTH ] I ' ' 1 ] ' ' ] ! ] | ' ] ]
MASTER KEY ARRAY ISTA (8)
4 - N y, A
PROGRAM  IREC WELL ISEQ  IRES ICHECK IMODYR IMODMD IUSE (SECONDARY KEY)
VARIABLE
NUMERIC PART YEAR [ ORNRY
RECORD o ocAL WELL [SUFFIX | SPARE [CHECKED Lro s LAST | USE OF STATION IDENTIFIER
NUMBER [\ msen . 0 Pizb | MODK| WELL
FIED 1 1 i 1 1 )
TYPE &
LENGTH ! R | | | | 1 A2 7A2,A1
REPLACEMENT WELL
PREVIOUS WELL AND DATE
ARRAY IUNIT (4) e -
PROGRAM A ALT ISCRTOP ISCRBOT ICPR WELLPR ISEQPR  ICFU WELLFU
VARIABLE M
BOTTOM NUMERIC PART NUMERIC PART
HYDROGEOLOGIC UNIT A e CE locreord OF  [COUNTY|OF LOCAL WELL | SUFFIX [COUNTY|OF LOCAL WELL
, N N CREEN NUMBER NUMBER
TYPE &
LENGTH 4A2 R ] ' A1 R ] Al R
ARRAY IFILE (4 X 6)
1SPARE |continued)
~ SUBFILE POINTERS
PROGRAM 13 14 16 FUBFILE 1 LEVEL 1 [SUBFILE 1 LEVEL 2|SUBFILE2LEVEL 1[SUBFILEZLEVELZ]  |SUBFILES LEVEL1/SUBFILEG
r
RELATIVE TAPE & RELATIVE TAPE & TAPE TAPE
BLOCK | WoRs LoV TaerS | © FILE 9 FILE
TYPE & A
LENGTH ] ' ' ' | I ] | | ' I
{ON LINCTAPE) {ON 9-TRACK;
ALL DATA ARE IN BINARY RECORD LENGTH=186 WORDS
Figure 5-1.--File layout and disk-space allocation
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SUBFILE DESIGNATION

1 COUNTY—2315 DISK CARTRIDGE

SUBFILE #  PURPOSE
——— ——

1 wL
2 PU WELL—HEADER UTILITIES AND
3 HY FILE USGS SYSTEMS
4 Qw e PROGRAMS
5 LG <2 |1 controL lalfd8
6 S1 35 RECORD AND b >
1 TABLE & | UPT0 3000 298
WORK SPACE Eg DATA RECORDS | = @ w
-
S4 | 2181 BLOCKS 3 dle=
To < &
! MBI S
E e
w
F
RECORD 0
ARRAY [HT (2 x 6)
N
HIGHEST TAPE FILE WRITTEN N )
: <]
2
FILE3 IFILE3 [FILE4 [Fite4 [FILES {FILES [FILEG [FILEG =
LEVEL 1JLEVEL 2 |LEVEL 1|LEVEL 2{LEVEL 1]LEVEL 2|LEVEL 1|LEVEL 2 —~————
(continued on E"
next line)
! ' | 1 l ' ! 1 =
<]
Q

ARRAY JDUM (151)

—

SUBFILE TAPE TYPE o
O=LINCTAPE 1=8 TRACK
o o
—f
0 1 0 0 144 WORD FILLER| (END) g
1
| ' ] ] {
Al
IQWSCR RLAT RALONG ITONN (CMTY IDRAIN IPAREA  RSPARE
L MAJOR A
REENS| |\ aviTuD . Town |cOMMU-|DRAIN- (continued on
O TITUDE LONGITUDE N |COMMU-|DRAIN- leune SPARE 0. continued
t 1 BASIN
| R R I ] ' | R
UNASSIGNED SPARES
ARRAY ISPARE (15} o s
- r A ~ (continued)
ISEQFU ITIME 1 2 3 a 5 6 7 B 9 10 1 12
EPLAC
surrix JOR___15ise" | or's PRELCIA (continued on
ESTRON tRicT | FORK | SUFFIX next line)
i | | Al A1
—_—e ARRAY ISITE (34 x 3)
_~
r
LEVEL 2 - -
—r 7/ ~Y f
$ITE DESCRIPTION SITE DESCRIPTION SITE DESCRIPTION (END)
TEXT LINE 1 TEXT LINE 2 TEXT LINE 3
— ] -t L ryn 7
T 1f LE4
! 34A2 34A2 34A2

for well-header file.




256, a l4l-word dummy filler array (array I1DUM)

is used to reserve the

additional space required to fill the last block. Each county's index table

is therefore 24 disk blocks long, organized cont

iguously for the fastest

possible access. It was convenient to store the highest number of keys ever

in the table in the first element of array IDUM.

The entire table and its

control information is opened on FORTRAN channel 1, read into memory, then

checked for obvious errors by subroutine HEDOPN,

The programmer should not

attempt to open or write on FORTRAN channel 1 because the open index table may
be destroyed. The table appears in memory in COMMON block HKEYS as follows;

a summary of the program variables is given in t
COMMON/HKEYS/NKEY, ICKEY, ITBLE, IWEL(3000)

The subroutine that uses the index table to
number is subroutine HLOC (header locate) and 'is
this purpose. The desired well's key is located
if needed, a refining sequential search, and the
The index table can be used directly from the |di
as discussed later on. Another use for the L.W.
print or otherwise use a list of all wells in |th
by using subroutine WDCODE to decode each L.W.S.
into a real six-digit well number and two-digit
Subroutine HDGET uses subroutine HLOC to find |a
the desired well into memory.

able 5-1.
, IWELS(3000), IDUM(141)

find well data by L.W.S.
normally the routine used for
through a binary search and,
record number is returned.

sk to save memory if required,

S. number index table is to

e table (and thus in the file)
number key in the table back
integer suffix number.

well and then read data for

Table 5-1.,--Summary of program variables for index tables

Variable Contents
NKEY Number of keys in the table currently in memory.
ICKEY County letter in Al format of the table currently in
memory.
ITBLE Type of table currently in memory.
IWEL Integer array containing the first word of each key
(up to 3,000).
IWELS Integer array containing the second word of each key
(up to 3,000).
1DUM Dummy integer array (except that the first element

contains the highest number of keys ever in the

table).
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Subroutine STALOC finds a well and reads its record into memory using the
station identifier for the retrieval key. However, retrieval by station
identifier is sequential and is much slower.

Data Files

Each data file is organized randomly or contiguously and is randomly
accessible. Each record is 186 words long with one well per record. The file
would occupy 2,181 disk blocks of 512 bytes if filled to capacity. Because
the Data General system numbers the records in a file starting at zero, it is
convenient to use record zero as a control to store information about the
other records. This is especially true because the array positions in the
index table range from ! to 3,000, making it theoretically impossible to
accidentally destroy record zero. The data file is opened on FORTRAN channel
2 by subroutine HEDOPN.

Control Record

The control record (record zero) is discussed first. This record is read
into memory and checked for obvious errors by subroutine HEDOPN. It appears
in memory in COMMON block HEADO described below; the information content of
this record is presented in table 5-2.

COMMON/HEADO/IRECO, ZERO, IRECOUNT, ICO, LEVEL(6), IHT(2,6),ILT(2,6),JDUM(151)
Data Record

The final layout to discuss is the layout of each well-header file record
in the data file (records 1 to 3,000). There are two buffers in labeled
COMMON in which one record may be placed. The COMMON block labeled HEAD is
the most frequently used buffer and is the area in which all retrieved well
data will be placed by subroutines HDGET and STALOC. The COMMON block labeled
AHEAD is an auxiliary buffer available for use if required. This buffer is
used primarily by program WHDUPD when a well is updated because the existing
well occupies the primary buffer, so that an auxiliary buffer of updates to
that well is required. Block AHEAD would not generally be required in a
retrieval program.

Each well-header-file record contains a place to store pointers to data
in six subfiles. Two levels of pointers are available for each subfile. The
level for a subfile is alternated between 1 and 2 after the subfile is merged.
Only the current level of pointers is used for retrieving subfile data, but
the previous level of pointers provides a backup. The data-base manager can
instantly negate the results of the most recent subfile merge by changing the
level for that subfile. This allows retrieval and recovery from the previous
set of tapes.

The names of the variables in both buffers are similar. Typically,
integers in the primary buffer begin with letter I, and those in the auxiliary
buffer begin with M. Real variables are not as consistent but will begin
either with R or X or will have an X prefixed to the variable name in the
auxiliary buffer. The COMMON blocks appear in memory as follows; the contents
of the corresponding variables in each buffer are given in table 5-3.
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|
C WELL-HEADER FILE RECORDS 1-3000, 186 WORDS.
COMMON/HEAD/IREC, WELL, ISEQ, IRES, ICHECK, IMODYR, IMODMD, IUSE,
1 ISTA(8), IQWSGR, RLAT, RLONG, ITOWN, ICMTY, IDRAIN, IPAREA,
2 RSPARE, IUNIT(4), ALT, ISCRTOP, ISCRBOT, ICPR, WELLPR, ISEQPR,
3 ICFU, WELLFU, ISEQFU, ITIME, ISPARE(15), IFILE (4,6), ISITE (34,3)
c
C AUXILIARY WELL-HEADER FILE RECORDS 1-3000, 1B6 WORDS.
COMMON/AHEAD/MREC, XWELL, MSEQ, MRES, MCHECK, MODYR, MODMD, MUSE,
1 MSTA(8), MQWSCR, XLAT, XLONG, MTOWN, MCMTY, MDRAIN, MPAREA,
2 XSPARE, MUNIT(4), XALT, MSCRTOP, MSCRBOT, MCPR, XWELLPR, MSEQPR,
3 MCFU, XWELLFU, MSEQFU, MTIME, MSPARE(15), MFILE (4,6), MSITE (34,3)

Table 5-2.--Content of control re&ord in data file.

L
-+

VARIABLE CONTENTS
IRECO Record number (always zero for this record).
ZERO Contains number zero.

IRECOUNT Current number of records in file (excluding record zero).
This must agree with the| contents of NKEY in index
tables.

1co County letter in Al format of| data file currently open.
(This must also agree with contents of ICKEY in index
tables).
LEVEL Array whose elements contain khe level of each of the six

subfiles. Each subfile ﬁay either be on level 1 or
level 2, and the level iﬁ switched each time new data
are merged into the subfile. The level is needed to
determine which set of subfile pointers and which set of
tape file names to use.

IHT Array whose elements contain the highest tape file written in
each of the two levels in each of the six subfiles.

ILT Array whose elements contain the starting tape file to write
in each of the two levels of each of the six subfiles.

JDUM A dummy integer array to fill out record zero to 186 words.
JDUM(1) contains the highest number of records ever in
the file and should agree with IDUM(l) in the index
tables. JDUM(2) through JDUM(7) contain a O or a 1 to
indicate whether the corresponding subfile is stored on
Linctape or 9-track tape), respectively.
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Table 5-3.--Content of data record in data file.

Variable in

Buffer Buffer

HEAD AHEAD Contents

IREC MREC Record number that is currently in the buffer.

WELL XWELL Numeric part of local well number. (County letter may
be obtained from ICO in control record since all
wells are stored by county).

1SEQ MSEQ Suffix number (last two digits of L.W.S. number).

IRES MRES Zero (reserved for program control purposes).

ICHECK MCHECK Status flag: (0 = checked, 1 = unchecked).

IMODYR MODYR Year (2 digits) in which well's record was last
modified.

IMODMD MODMD Relative day number (1-365 or 366) within year that
well's record was last modified.

1USE MUSE Use of well in A2 format.

ISTA MSTA Station identifier in 7A2, Al format.

IQWSCR MQWSCR The data available in WATSTORE indicator times 10 plus

multiple screens indicator.
for no and 1 for yes.

Both indicators are O

In an applications program, the "data in WATSTORE indicator"” is obtained

by:

a) IQWSCR - IQWSCR/10#10, or

b) ANDing with one, or
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1 or 11.

by dividing IQWSCR by 10, and the multiple screen indicator is obtained

¢) checking for O or 1 modulus 2, or

d) checking IQWSCR for equality to



Table 5~3.--Content of data record in data file.--continued

Variable in

Buffer Buffer
HEAD AHEAD Contents
RLAT XLAT Latitude of well, in decimal degrees. Example,
40°30'30" = 40.50833,
RLONG XLONG Longitude of well, in decimal degrees.
|
ITOWN MTOWN Town in which well is located.
ICMTY MCMTY Community in which well is located.
IDRAIN MDRAIN Ma jor drainage basin in which well is located.
IPAREA MPAREA Pumping area in which well is located.
RSPARE XSPARE Zero. (Reserved for program control pur poses ).
|
LUNLT MUNLT Hydrogeologic unit, in!4A2 format.
ALT XALT Land-sur face altitude.
ISCRTOP MSCRTOP Top of screened interval(s).
ISCRBOT MSCRBOT Bottom of screened interval(s).
ICPR MCPR LeWeS. number of well that this well replaces. If
WELLPR XWELLPR there is none, ICPR will be blank, and WELLPR
1SEQPR MSEQPR and ISEQPR will contain zero.
ICFU MCFU L.W.S. number of well that replaces this well. If
WELLFU XWELLFU there is none, ICKU will be blank, and WELLFU
ISEQFU MSEQFU and ISEQFU will contain zero. (If current well
has been destroyed, WELLFU will contain -1
instead of zero.)
ITIME MTIME Well's replacement (or destruction) date. It is the
2-digit year X 100 plus month.
ISPARE MSPARE 15 words reserved for future data expansion. Their

current contents '‘are described in the footnote
(on next page) because they are subject to
change.
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Tal le 5-3.-=Content of data record in data file.--continued

Variable in

Buffer Buffer

Contents

HEAD AHREAD
IFILE MFILE
IS1TE MSITE

Subfile pointers to data in each of the two levels in
each of the six subfiles. For example, for
subfile 5, the pointers for level 1l are in
IFILE (1,5) and IFILE (2,5), and the pointers for
level 2 are in IFILE (3,5) and IFILE (4,5). For
example, in level 1 for Linctape, IFILE (1,5)
contains relative block number in file on Linctape
in which data are stored (file number on 9-track
tape). This number may range from 0-399 and must
be ad justed by the starting block number of the
data when it is read from Linctape; that is,
Linctape starting block plus header-file relative
block equals absolute Linctape block. IFILE (2,5)
contains the word within the block X 100 plus
Linctape file number (or 9-track tape name).
Starting word may range from 0-255, and tape
number may range from 1-26. IFILE (l,5) and IFILE
(2,5) will contain zero if no data on the well are
stored in subfile 5 level 1.

Site—description text field divided into three lines
of 68 characters. Each line is in 34A2 format.

NOTE: The array ISPARE of spare locations is currently assigned as rollows:

Element of
1SPARE

1

2
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Contents
Sewer district in which well is located.
North or South Fork indicator. For Suffolk County
wells, this field will contain N or S in Al format
if well is on North or South Fork and will contai,

blanks for all other counties.

Official well suffix letter in Al format (T, D, A, B,
C, or blank).

Zero. (currently unassigned).



i
WELL RETRIEVAL BY L.W.S. NOMB

A listing of program WHDSHELL (a “"shell” retrie
header file) is provided in tabla 5-4. The shell re
the nindaam FORTRAN statements required to begin a r
data on one or more wells, and to end properly. All
to convert the shell retrieval program into an actua
to adld the statements required for the given applica
necessary beginniag or onding lopic.

ER

val program for the weil-
trieval propram contai' s
etrieval program, retr eve
a progranner needs to do
1 application progran
tion, along with any . tra

.S

The program listin: begins with COMMON block HE
contain the control record of the county that is cur
necd appea- it none of the iaformation in the bl
Prograncer .
the i:wdex table:

ot

of L.W.5. numbers of the county that

block also need not app-ar if the table will not be

Tic third “lock is block lEAD, into whi
will be »laced. This block must alwa

progranmer.
retricved well

These COMIIOM block- are followed by the executa
to subroutine 'DNANM ini-ializes the well-header file
base nanes for the head.:r files. A COMMENT statemen
sramner is to insert an- extra initialization statem
the icitialization of variables and any other statem
once, such as che creating and opening of a disk fil
(LWS hegins the main recrieval loop. Each time this
will veturn one: L.W.S. umber. The subroutine asks
method of obtaining L.W.S. numbers the first time it

'hree netiods of retrieval are available. tleth
to return everv well in one county or section of a ¢
similiar, but a starting and ending L.W.S. number may
methods require the operator to also select the desi
instructs the subroutine to read the L.W.S. numbers
tile. The well-header :ile records will be retrieve
the L.W.S. numbers are ;vovided. 1In addition, curre
options are available. 1f the suffix of an L.W.S. n
will ..ttenpt tH rectriev:: data for the current well.
defined as the most recent well that has not been re
not a test hol.., that mitches the local well nunber.
LeWeSe numbers that mat-h the local well number will
important poini is that the FORTRAKN statement labele
staternent that cobtains .:n LeW.S. number to retrieve.
not overlook tae simplicity of replacing the call to
READ <ratenment.

The next -statement (IF) checks for the end of t
subrouvtine RIWNS scts the variable WELLHNO to zero whe
nunbers tn retiirn. The call to subroutine MDCET att
Jdesire d well=-header fil. record. 'arjiable Ik conta

call. I [ER 's nepative, either the required vell-
found or were locked. t 1ER centains zero, the fil
but ti¢ deusired well wa: not found. 1f 1HER is posit

desircd well w s tound  nd the data retrieved, ond t

4
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ADO, which will always
rently open. This block
ock is of any use to tle

Tie next CorlMON block is block HKEYS, which will alwuys contaia

' is currently open. T!is
nged directly by the
ch the data about each

Vs appear.

ble statements. The ¢ 11

software and reads in the

t indicates where the :ro-

ents; this would incluce

ents to bhe executed on'y

e. The call to subrou'ine

subroutine is called, it

the operator to choose a

is called.

od A causes the subroutine

anty; method B is

be specified. Both

red county. lethod C

from an operator-specitied

d in the order by whicl

nt-well and all-well

unber is zero, the pro;ran

The current well

placed or destroved anc is
If the suffix is 99, all

he returned. The

d with 1 must be sone

i The programmer shoulr

subroutine RLWS with &

is

he program, bhecause

h there are no nore L.l.S.
enpts to retrieve the

ins the result of the
header files were not

es were found and opendd,
ive, it means that the

10 record for the well is




Table 5-4.-~List of proyram WHDSHLLL.

C VELL-HEADER FLLE "SHELL"™ RETRIEVAL PROGRAN BY L.W.S. NUMBER.

C I'ORTRAN CHANNLLS 1, 2, AND 12 ARE IN USE BY THE WELL-UEADER FILE.
c
¢ WELL-NEADER FILE RLCORD O, CONTROL RECOKD.
COMMON/HEADO/ LRECO, ZERO, IRECOUNT, 1CO, LEVEL(6), IHT(2,6),
1 ILT(2,6),J0UM(L51) ;186 WORDS.
c
C WELL HEADER KEY FLLE, 24 BLOCKS LONG.
COMMON/IIKEYS /NKEY, ICKEY, ITBLE, INEL(3000), IWELS(3000), IDUM(141)
C
C
C
£ WELL=HEADLR FI1LE RI CORDS 1-3000, 186 WORDS.
COMUON/HEAD/IREC, WELL, ISEQ, IRES, ICHECK, MODYR, TMODMD , 1USE,
1 ISTA(8), IQUSCR, RLAT,RLONG, ITOWN, ICMTY, IDRAIN, IPAREA,
2 RGPARE, IUNIT(4),ALT, ISCRTOP, ISCRBOT, ICPR,WELLPR, TSEQPR,
3 ILFU,WELLFL, ISEQFU, ITIME, ISPARE(15),1FILE(4,6),ISITE(34,3)
C
C
KOUNT=0
CALL HDNAM
C
¢ USER INITIAL1ZATION CODE GOES HERE.
ly
C MAIN RETRIEVAL LOOP.
1 CALL RLWS (IC,WELLNO,JSEQ)
1F (WELLNO. LE. 0. )GO TO 100
CALL HDGET(IC,WELLNO,JSEQ, 1ER)
IF(1ER)1, 3,2
2 CONTINUE
C
C USLR APPLICATION CCDE GOES HERE.
C

KOUNT=KOUNT+I
GO TO 1
C NOT FOUHND.

3 WRITE(10,4)1C,WELLNO, JSEQ
4 FORMAT(1X, '"WELL ',A1,F7.0,12,' NOT FOUND.')
GO TO 1
C EHD.
100 WRITE (L0, 7)RKOUNT
7 FORMAT(1X,15,"' WELLS HAVE BEEN RETRIEVED AND PROCESSED. ')
C
C USER END OF PROGRAM CODE GOES HERE.
C
CALL RESET
CALL BACK
END




available for use in COMMON block HEAD. The next
position at which the programmer should enter the
application.
retrieved.
CONIENT.
last well have been retrieved. !lost applications
the program siuply terminate at this point. llowe
require some statements to be entered, for exampl
program maintains a running count (in KOUNT) of t
and displays this number on the console at the en
count may be useful in certain applications.

The rest of the program is self-expla

COMENT indicates the
statenents required for the

The program logic passes through thliis point for each well

natory until the last

The program transfers control to statement 100 after data for the

will probably require that
ver, some applications may

e, to close a disk file. The
he number of wells retrieved
d of the program. The well

To create a new application program, the prohrammer need only copy file
WHDSHILL. FR into some other appropriately named file and use the text editor

to add the required statements.

the FORT command, the new savefile nust be created.

After the new program has been compiled from

The minimum command line

to create a savefile is shown below assuming that the new program is named

HALN.
programmer must also be added to the command line

RLAR tIA!N HDNAM RLWS IDCURW HDGET
HLDOPN WECODE WDCODE UTILL.LB FORT

hote that the nbove well-header-file software wil
on the well data base program—development disk.

be thoroughly tested on the test-data files on that disk before the prograr: is

applied to the "live" data files on other disks.
program, no "writes” should be issued on FORTRAN

STATION-IDENTIFIKR ENCOD

Lach l5-character station identifier is unigq
integers by subroutine -“TAEN for use in the stati
The wmethed used is illustrated in figure 5-2. o
characters are converted to their binary numeric
placed into the integers.

This method requires that the sequence numbe
be less than or equal to 63 since only six bits a

Any subprograms or library routines added lto the program hy the

- HLOC HDCKF
'LB

1 usually be maintained only
Also, all new programs should

Again, in a retrieval
channels 1 or 2.

ING

uely encoded into two
on-identifier index table.
te that the groups of
representations before being

r of the station identificr
re available to store it.

Since Long Island station identifiers do not span a full degree of latitudc
and span only four degreces of longitude, several digits of the station

identifier can be ignored.

The ninimum uniquely frepresentable station

identifier is 403C00071:300000, and the maximum is 412959074595963.

WEL!, RETRIEVAL BY STATION 1DE
be necessary to retrieve
way to do this is to use

of station identifiers i

it may occasionally
identifier. Tie easiest
WSDCNV to convert a list
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well data by station
the application program
nto L.U.S. numbers, but




%6-39 28 943 37 43 0

Example: 403928073374501 is encoded
as follows:

(Subtract 1)

(o e o el BT e oo o]

WORD 1 WORD 2

Figtre 5=2,--Station-identifier encoding.

direct cetrieval is alsc possible. A shell retrieval program called WSDS: LL
for retrieval »y station identifier is illustrated in table 5-5. Only twe
basic changes .re neede.. First, the call to subroutine RLWS has been
replaced by a READ stat.ment to obtain the county and station identifier.
(The program mist be told in which county's data file to look for the
specified station identifier.) In the sample program (table 5=5), the inpit
card nust contain the county letter in column 1 and the station identifier in
colunns 2-16.

Second, the call to subroutine HDGET is replaced with a call to
subroutine STALOC. 1In this program, COMMON block HKEYS will contain the
station identirfier index table instead of the L.W.S. number table. The
prograsm is written to rctrieve all well-header file records in the currently
open file that match the station identifier. There should be only one, but if
not, the program will not stop atter retrieving only the first matching
record. The minimum load command to create a savefile for the progran
illustrated is:

RLDR HAIN HDRAN STALOC STAEN HEDOPN UTIL.LB FORT. LR

flany of the well-header file software routines are described in table 5-6, at
the end of this section.

PROCRA! TERMINATION

All well-header file programs end with a call to RESET, which closes 11
open files, and a call to BACK, which returns control to the program at the
next higher level. All new programs should also be terminated by this method
instead of by issuing a STOP or a call to EXIT. This procedure allows any
progriam to swap to any of the other well-header file ptograms and then return
control to the calling »rogram—-often a very useful feature.
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Table 5-5.--List of program WSDSHILLL.

WELL=HEADER FILE “SHLLL" RETRIKVAL PROGRAM BY STATION 1D.

C
C FORTRAN CHANKELS 1, 2, AND 12 ARE IN USE BY THE WELL-UEADER FILF.
: |
C WELL=HEADFR FLLE RECOKD O, CONTROL RECORD.
COMUON/UEADO/ LRECO, ZERO, IRECOUNT, 1CO, LEVEL(6), LHT(2,6),
1 11T(2,6),J0RM(151) ;186 WORDS.
c
C WELL HEADFR KEY FILE, 24 BLOCKS LONG.
COMMON/HKEYS /NKEY, 1ICKEY, 1TBLE, IWEL £ 3000), INELS (3000), IDUM(141)
c
C
C
¢ WALL-ILADER FILFE REGORDS 1-3000, 186 WORDS.
COMMNON/IEAD/1REC,WELL, ISEQ, IRES, ICHECK|, IMODYR, DHODMD, IUSE,
1 ISTA(8), LQWSCR,RLAT, RLONG, ITOWN, ICMTY, IDRAIN, IPAREA,
2 RSPARE,TUNIT(4),ALT,1SCRTOP,ISCRBOT,ICPR,WELLPR, ISEGPR,
3 ICFU,WELLFU, ISEQFU, ITIME, ISPARE(15), IFILE(4,6), ISITE(34,3)
DIMENSLON JSTA(8)
KOUNT =0
CALL HDNAM
C
C
C
C USER INITIALIZATIOK CODE GOLS HERE.
C
C MAIN RETRIZVAL LOOP.
1 REAT (9,5, END=100)IC, (JSTA(1),1=1,8)
5 FORMAT (AL, 7A2,A1)
ISTRT=1
8 CALL STALOC(IC,JSTA,ISTRT,IER)
IF(1ER)1,3,2
2 CONTINUE
C
C USER APPLICATION CODE GOES HERE.
c
KOUNT=KOUNT+1
GO TO 8
C NOT FOUND.
3 IF (ISTRT.NE. 1)GO TO 1
WRITE (10, 4)IC, (JSTA(1),1=1,8)
4 FORMAT(1X, '"WELL ',Al,7A42,A1,' NOT bOUND ")
GO TO 1
C END. |
100 WRITE (10,7 )KOUNT
7 FORMAT(1X,15, ' WELLS HAVE BEEN RETRIEVED AND PROCESSED.')
C

C USER END OF PROGRAN CODE GOES HERE.

o

CALIL RESET
CALL BACK
END




OBTAINLNG ADDITIONAL MEMORY

The winicomputer on which the well data hase is implemented has a meniry
size of 32K l€-bit words. About 11,500 of thesc are used by the default-
operating system. This means that with the index table in memory, only about
15,000 words of memory .are available to the programmer. A smaller system is
available that uscs aboat 3,000 fewer words of memory.

1f one has written an application that does not fit in memory with the
default-operating systen, and running it under the smaller operating syste is
not appropriat: or the >rogram does not fit into memory with that systemn, an
alternative aporoach, other than using overleys or swapping to another
program, is aviailable. As discussed previously, one index table is normal'y
read into wemory. (The binary search of the memory-resident table of intener
L.U.S. numbers provides a fast retrieval speed.) If a sacrifice can be ma.le
in retrieval speed, 6141 more words of memory can be made available to the
progran by searching the L.W.S. number table directly on disk. This is doue
by the following steps:

l. Change the COMION block HKEYS in the main program (if there)
from: COMUON/ IKEYS/NKLY, ICKEY, ITBLE, IWEL(3000), IWELS(3000),1D0M(141)
to : COMION//KEYS/NKEY, ICKEY, ITBLE.

2. Subhstitute the relocatable binary files when creating the savefile for the
progran

from: RLWS, HOCURW, HLOC, and LEDOPN

to : DRLWS, OHHDCURW, DHLOC, and DHEDOPN.

llow the retrieval nrogran will not require large arrays to hold an index
table. Althouph the retrieval method is different, the names of the
subroutines in these files are the same, so that the disk versions can simjly
be substituted.

The time needed for subroutine HLOC to locate a well will increase from
0. 005 seconds per well to a larger, slower value, which may or may not be
acceptable for the application.

The direct-from—disk technique can easily be applied to other retrieval
methods by finding where the index table is used and substituting a CALL to
FSEEK and a BLARY READ. An example of this can be seen by examining the
source of RLWS and DRLWH or HLOC and DHLOC. Subroutine DHEDOPN would not
require aany additional changes.




Tainle 5-6.—~WCJl~headcr-fil¢ sof tware descriptions.
|

PROGRAM
PROGRAI
PROGRAM :

SUBROUT LNE:
SUBROUTLNE:
SUBROUTLNE:
SUBROUT LNE:
SUBROUT INE :
SUBROUTINE :
SUBROUT LNE ¢
SUBROUTLNE:
SUBROUTLNE:
SUBROUTLNE:
SUBROUTINE:
SUBROUTLNE:
SUBROUTLNE:
SUBROUTLNE:
SUBROUTINE:
SUBROUTINE:
SUBROUTINE:
SUBROUTLNE:
SUBROUTINE:
SUBROUT LNE:

DATA F1LE:

(WELL ﬁEADER RETR1EVAL SHELL)

INDEX

HD \
WHDSHELL

WSDSHELL (WELL
HDHAM (HEADER
RLWS (RETqu
DRIWS (RETRIE
HDCURW (RETRLE
DHDCURW (RETRIFE
STALOQC (HEADER
STAEN (STAT10
HDGET (HEADER
HDCKF (HEADER
HLOC (HEADER
HLOCS (DUAL S
DHLOC (HEADER
DHLOCS (DUAL S
HEDOPN (HEADER
DHENOPN (HEADER
WECODE (WELL F
WDCODE (WELL D
STATQWSCR  (WATSTO
DECLAT (REAL T
CDECLAT (CHARAC
HDNAMES (WELL-II

EADER RETRIEVAL SHELL)
NAME INITIAL1ZATION)

VE L.W.S. NUMBERS)

VE L.W.S. NUMBERS)

VE CURRLNT WELL)

VE CURRENT WELL)

LOCATION)

N 1D ENCODLNG)

GET)

CHECK)

LOCATLON)

UFFOLK HLOC)

LOCATLON)

UFFOLK DHLOC )

OPEN)

OPEN)

NCODE )

ECODE )

RE/SCREEN SEPARATOR)

0 LATLTUDE/LONGLTUDE)

TER DECLAT)

FADER FILE NAMES)




Table 5-5.-—lcll-header-file software descriptions.

Program: 1D
LANGUACGH, . FORTRAN PROJECT. WELL-ILEADER FILE
AUTIIOR CH LINCFI1iLLE: HD

Tidl3 FILE CONTAINS THE VARIOUS BLOCKS OF LABELED COMMON USED 1IN MANY OF
Til PROGRAIIS THAT ACCESS THE WELL-HEADER FILE. THUS THIS FILE CAN BE USCD AS
A BASIC BULLNING BLOCK WHEN WRITING A NEW PROGRAM. THLS SAVES THE TIME
REGULRED TO RETYPE THIT VARLIOUS BLOCKS OF COMMON.

Program: WHDSHELL (Well fleader Retrieval Shell)

LANGUACGE . FORTRAN PROJECT: WELL-HFADER FILFE
AUTHOR: Gl LINCFILE: WIDSHL

THIS 1S A SIELL KETRIEVAL PROGRAM FOR THE RETRIEVAL OF WELL DATA FRUM THE
WELL-HEADER ¢ILE BY L.W.S. NO. THE PROGRA CONTAINS THE REQUIRED LABELED
CON'1ON BLOCKS AND THE PROGRAM LOGLC NECESSARY TO START, RETRIEVE WELIL DATA,

ND STOP. A PROGRAIMER MAY USE THIS FILE TO CREATE A RETRILVAL APPLICATILON
PROGRAM BY ADDING THE NECESSARY FORTRAN STATEMENTS. COMMENTS PROVIDED IN THE
PROGRAM INDICATE WHERE THESE STATEMENTS MUST BE ENTERED.

SUBROUTINES REQUIRED: HDNAM, RLWS, HDCURW, HDGET, HLOC, HDCKF, HEDOPN,
WECODE, WDCODE.

LIBRARIES REQUIRED: UTLL.LB.

DLSK DATA FILES REQUIRED: HDNAMES AND AT LEAST ONE COUNTY OF THE
WELL-HEADER FILE,

Program: WSDSHLLL (Well Header Retrieval Shell)

LANGUAGE : FORTRAN PROJECT: WELL-UEADER FILE
AUTHOK: GH LINCFILE: WSDSHL

THIS PROGRAM Is ANOTHER SHELL RETRIEVAL PROGRAM FOR THE RETRIEVAL OF WELL
DATA FROM THE WELL-HEADER FILE. IT 1S LIKE PROGRAM "WHDSHELL" EXCEPT THAT
RETRIEVAL 1S BY STATION 1DENTIFIER.

SUBROUT INES REQULRED: HDNAM, STALOC, STAEN, HEDOPN.
LIBRARIZS REQULRED: UTIL.LB.

DISK DATA F1LES REQUIRED: HDNAIIES AND AT LEAST ONE COUNTY OF THE
WELL-IIEADER FILE,

Subroutine: HDNAM (Header Name Initialization)

LANGUAGE : FORTRAN PROJECT: WELL-HEADER FILE
AUTHOR: GCH LINCFILE: HDNA

THIS SUBROUTINE CHECKS WHETHER THE WELL-HEADER FILES ARE LOCKED AND, 1IF
NOT, 1T INITLALLIZES THE BASE NAMES OF THE HEADER FILE FROM DISK FILE
"HDVAIES" AND OPENS FORTRAN CHANNEL 12 FOR APPENDING TO DISK FILE "SWHDPRT, ™
ALT. DATA ARE RETURNED IN LABELED COMION BLOCK "BIdM."

LIBRARICS REQUIRED: UTIL.LB.
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Table 5-6.--leill-header-file software descriptions.--continued

Subroutine: RIWS (Retrieve L.W.S. NWumbers)
ut - S

LANGUAGE. : FORTRAN PROJECT: WELL-HEADER FILF
AUTHOR: Cll LLNCFILE:;RLWS
Tl SUBROUTLNE RETURNS ONL LoW.S. NUMBER FACH TLHI IT 1S CALLED ¢OK

USE BY A WELL RETRIEVAL PROGRAM. THE FIRST TIMFE IT 18 CALLED, THE SUBROUT LiE
WILL ASK THE GPERATOR Tuf NETHOU TO USE FOR OBTAENING L.W.S. MNUMBERS.
EITHER ALL WELLS L& ONE COUNTY, OR SOME OF THE WELLS LN ONE COUNTY, OR A
RANDOM LIST OF L.W.S. NUMBERS MAY BE SELECTED. WHLN RETRIEVAL METIOD “"C" IS
SELECTED AND Tilk SUFFIX OF AN L.W.S. NUMBER 1S ENTERED AS ZERO, THE
SUBROUTINE WILIL ATTEMPT TO RETURN THE L.W.S. NWIBER OF THE CURRENT WELL. THE
CURRENT WELL 15 DEFINEL AS THE MOST RECENT WELL THAT HAS NOT BELN REPLACED OR
DESTROYED, AND IS NOT A THST HOLE. 1F THE SUFFIX ENTERED IS 99, THEN ALL
L.W.5. WUMBERS THAT MATCH THE LOCAL WFLL NWMBER WILL BE RETURNED. A ZLRO
WELL VUIBER IS RETURMED WHLN NO MORE L.W.S. NUMBERS HATCh THE RETRIEVAL
SPECTICATLONS. i

\RGUENTS (1C,WELLKO, JSEQ).  (ALL ARE RETURNED).
1¢ - COUNTY LETTER Lii "Al™ FORMAT.
WELLNO - HWMERIC PART OF LOCAL WELL NUMBER.
JSEG - SUFFIX NUMBER.

SUBROUTINES REQUIRED: HDCURW, HDGET, HLCKF, |

HEDOPN. \

LIBRARIES REQUIRED: UTIL.LE.

HLOC, WECODE, WDCODE,

Subroutine: DRIWS (Retreive L.V.S. Numbers)

LANGUAGE : FORTKAN PROJECT: WELL-HFADER FILE
AUTHOR: CH LINCFILE: IDRLWS

THIS SUBROUTLHE, ACTUALLY NAMED “"RLMS," IS THE SAME AS SUBROUTINE
"RLNS" LXCEPT ThAT THE [NDEX TABLE FOR RETRIEVAL DOES NOT RESIDE IN MEMORY
THUS SAVING ABOUT 6,000 WORDS OF MEMORY. SEE SUBROUTINE "RLWS" (ABOVE).

SUBROUTINES REQUIRLD: DHDCURW, HDGET, HDCKF|, DHLOC, WECODE, WDCODE,

CHEDOPH.
LIBRARIES REQUIRED: UTIL.LB.

Subroutine: HDCURW (Retrieve Current Well)

LANGUAGE :  FORTRAN PROJECT: WELL-HNEADER FILE
AUTHOR: GH LINCFILE: HDCURW

THLS SUBROUTLIHE LOCATES AND RETRIEVES THE CURRENT WELL FROM THE WELL-
HEADER FILE USINGC THE LUCAL WELL NUMBER AS THE RETRIEVAL KEY INSTEAD OF THU
LeW.S. NWMBFR. THE CURIENT WELL 1S DEFIRNED AS THE tHOST RECENT WELL WITH TULE
SPECTF IRD LOCAIL WELL NUMBLR THAT HAS NOT BETN REPLACED OR DESTROYED, ANID I-
NCT A TEST HOLF.
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Table 5-G6.--Well-header. file software descriptions.--continued

ARGUHENTS (1C,WELLNO, ICURR, TER).
LC - COUNTY LETTER 1IN "Al"™ FORMAT.
WELLNO - NWERLC PART OF LOCAL WELL NWIBLR.
LTCURR = WILL CONTAIN THE SUFIF1IX NWIRER OF THE CURRENT WELL AFTLR Tilk
CALL. IT 15 NOJ USED BY THE SUBROUTINE TO RETRIEVE THE
WELL.
1LR - ERROR 1WDICATOR:
<l = NO CURRLNT WELL COULD Bl LOCATED.
+ = A CURRENT WELL WAS FOUND AND WAS RCAD FROM RECORD "N".
SUBROUTINES REGUIRED: HDGET, HDCKF, HLOC, WECODE, WDCODE, HEDOPMN.
LIBRARIES REGUIRED: UTLL.LB.

Subroutine: DHLCURU (Retrieve Current Well)

LANGUAGE :  FORTRAN PROJECT: WELL-HEADER FILE
AUTHOR:  wH LINCFILE: THDCRW

THLS SUBROUTLNE, WilCH 1S ACTUALLY RAIIED "HDCURW™ IS THE SAME AS
SUBROUTLINE "HDCURW™ EXCHEPT THAT THE INDEX TABLE FOR RETRIEVAL DOES NOT RESLDE
IN MEMORY THUS SAVLING ABOUT 6,000 WORDS OF MFIHOKY. SEE SUBROUTINE "HDCURW".

SUBROUTLNTS REGUIRED: DHLOC AND DHEDOPWN INSTEAD OF HLOC AND HEDOPHN.

. Subroutine: STALOC (Header Location)
TLANGUAGE : FORTRAN PROJECT: WELL-HEADER F1LE
AUTHOR: GH LINCFILE: STALOC

THIS SUBROUTINE LOCATES AND RETRIEVES DATA FOR A WELL FROM THE WELL-
HEADER FILE BY TTS STATILON IDENTIFIKR. THE INFORMATION WILL BE RETURNED 1IN
LABELLD COMMON BLOCK "HEAD. ™

ARGUMENTS (IC,JSTA, LSTRT, IEK).

1C - COUNTY LOTTER IN "Al™ FORMIAT.

JSTA -~ THE NAME OF THE ARRAY DIMENSIONED TO 8 WHICH CONTAINS THE
DESLRED WELL'S STATION IDENTIFIER IN "A2" FORMAT.

ISTRT - THE ARRAY POSITION 1N THE STATION IDENTLFIER INDEX TABLE
TO BEGIN THE SEARCH, "ISTRT" SHOULD BL SET TO 1 THE FIRST
TIME A SLARCH IS 'ADE FOR A NEW STATION 1DBENTLFIER.
“ISTRT" WILL BE UPDATED TO THE NEXT POSITLON IN THE INDEX
TAELE 1F THE DESIRED WELL WAS FOUND. ThHIS ALLOWS "STALOC"
TG BE REPEATEDLY CALLED TO FIND MORE THAN ONE WELL WITH
THE SAME STATL1ON IDENTIFIER. NOTE TUHAT THIS IMPLIES THAT
"ISTRT" tUST BE A VARIABLE.

1ER - RETRIEVAL 1NDICATOR:

-1 = WELL-HRADER FILES LOCKED, OR NOT FOUND.
0 = SPECIFIED WELL NOT FOUND.
+N = WELL WAS RETRIEVED FROM RLCORD "N".

‘ SUBROUTLNLS REQUIRFD: HEDOPN, STAEN.
LIBRARIES REQUIRED: UTILL.LB.
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Table 5-6.--f/cll-header-file software descriptions.--continued

|
Subrcutine: STVAEN (Station ID~Encod{E&)

I ANGUAGE . ASSEMBLY PROJECT: UELL-HEADER FILE
AUTHOR: Gl LINCF1LE: STALN

THIS SUBROUTINE UNIGUELY ENCODES A 15-CHARACTER LONG ISLAND STATICN
TARNTIFIER INTO 2 INTEGERS FOR USE 1IN AN IRNDEX TABLE. THPE STATILON IDENTIFILER
SHOULD NORMALLY BE 15 CHARACTERS LONG. NWMERIC CHARACTERS ARE ASSUMED, BUT
THERE IS A PROVISTON TO TREAT ALY EMBEDDED BLANKS| (EXCEPT COLUIN 1) AS 1F THLY
WERE ZEROS. THE 16TH CHARACTER 1S ICNORLD. HOWEVER, TIF THE LEADING "4" 13
OMITTED, THE SUBROUTINE WI1LL ASSUME THAT 1T WAS GMITTED AND STILL ERCODE TLE
RITDAINLNG 14 CHARACTERS PROPERLY. “I1"™ AND "12" WILL BE SET TO ZERO IF THI
FIRST CEARACTER OF "ISTA" 1S A BLANK, WHICH INDICATES A MISSINC STATION
IDENTLIFIER.  NO CHECKS ARE PERFORMED, AKD THE LAST 2 CHARACTERS OF THE
STATION 1DENTIFIER (SEQUENCE NWMEER) MUST HOT EXCEED 63, OR THE ENCUDED
INTEGERS MAY NOT BE UNICUE.

|
ARGUMENTS (1STA, I1,12). |
ISTA - THE NAME OF THE ARRAY DIMENSIONED TO & WHICH CONTAINS THE
STATION LUERTLFIER IH "A2" FORMAT. |
11 - THE FIRST ENCODED INTEGER.
12 - THE SECOND ENCODED INTEGER.

Subroutine: HDGET (lleader| Get)

LANGUACL : FORTRAN PROJECT: WELL-HIFADER FI1LF
AUTHOR: CH LINCFILE: HDGET

THLS SUBRGUTLNE RETRILVES THE DATA FOR A WELL FROM THE WELL-HEADER FILE.
THE IKNFORMATION WILL BE RETURNED 1IN LABELED COMUOM BLOCK "HEAD."

ARGUMENTS (1C,WELLNG, JSEGQ, LER).

1C - COUNTY LETTER 1N "Al" FORMAT.
WELLNO - NUMERIC PART OF LOCAL WELL NUMBER,
JSEQ - SUFFIX NUIBER.
IER - ERROR INIDICATOR:
-1 = TROUBLE, OR WELL-HEADER FILE$ NOT FOUND.
0 = WELL NOT FOUND.
+N = WELL WAS READ AND WAS FOUND AT RECORD "N".

SUBROUTINES REQUIRED: HLOC, HEDOPN, HDCKKF, WECODE, WDCODE.
LIBRARIES REQULRED: UTIL.LB.

Subroutine: HDCKF (Header Checl)

LANGUAGE : FORTRAN PROJECT: WELL-HEADER FILE
AUTHOR: GH LINCFILE: HRDCKF

THIS SUBROUTINE CHECKS ThHE WELL RECORD REQUESTED ACAINST THE WELL RECORD
ACTUALLY RETRILVED TO DETECT RETRIEVAL ERRORS.




Table 5-6.-~-Wecl l-header filc softwarc descriptions.--continued

ARGUMENTS {IC,W1,W2,181,1S2, IR1,IR2,1ER).
1C - COUNTY LETVER IN "Al" FORMAT.
Wl - WELL NOIBER REQUESTED.

W2 - WELL NUMBER RETRIEVED.
IS1 = SUFFIX NUMBER REQUESTED.
182 = SUFF1X NUMLER RETRILVED,
IR1 = RULCORD NWMBER REGUESTED.
IR2 = RECORD NWMbER RETRIEVED.
ILR = ERROR INDICATOR:

-1 = ERROR LETECTED.

0 = NO ERROR DETECTED.

Subroutine: HLOC (Header Location)

LANGUAGE : FORTRAN PROJECT: WELL-HEADER FILE
AUTIOR: GH LINCFILE: HIOC

THIS SUBROUT LNE LINLLICATES THE RECORD NUMBER IN THE WELL-HEADER FILE WHICH
CONTALNS DATA "OR A GLIVLEN WELL hY USING A BINARY SEARCH THROUCH A
MEHMORY-RESIDENT 1IRDEX TABLE. IF NLCHESSARY, A CALL WILL BE MADE TO SUBROUTINE
"BEDOPN" TO CHANGE TO A DIFFERENT COUNTY. THIS SUBROUTINE LOADS SUBROUTINE
"HLDOPN" AS AN OVERLAY UHEN COMPLLED USING "FORT/X". THIS SUBROUTINE MAY BE
USED AS AN OVERLAY NAMEYL "VHLOC.™

ARGUMENTS (IC,WELLNO, ISEG, LREC, 1P).

1C - COUNTY LETTER 1IN "Al"™ FORIAT.
WVELLNO - WELL NUMBER DESIRED.
15EQ = SUFFIX NUMBER DESIRED.
IREC - RLCORD LNDICATOK:
-1 = REQUIRED HLADER OR HEADER INDEX FILES NOT FOUND, HEADER

FILES ARE LOCKED, OR AN INVALID COUNTY WAS GIVEN.
0 = THi. DESIRED WELL WAS NOT FOUND.
+N Thiy DESIRED WELL WAS FOUND TO EXIST IN THE HEADER FILFE
CURRENTLY OPEN AT RECORD "N".
1P - INSERTTON RECORD INDICATOR. WHEN "IREC" 1§ ZERO, "IP"
WILL CONTALN THE APPROXIMATE RECORD NUMBER WHERE THE
GLVEN WELL SHOULD BE IF IT WERF TO BE INSERTED 1INTO THE
FILE. "I1P" MUST BE CAREFULLY REFINED TO THE EXACT
LOCATLION BY SEARCHING THROUGH THE HEADER FILE. THE VALUE
OF "IP" 18 MEANILNGLESS IF "IREC" 1S NOT ZERO.
SUBROUT LNILS REQUIRUD: HEDOPN, WECODE, WDCODE.
LIBRARIES REGUIRED: UTIL.LB.

Subroutine: HLOCS (Dual Suffolk HLOC)

LANGUAGE : FORTRAN PROJECT: WELL-HEADER FILE
AUTHCR: Gl LINCFILE: HLOCS



Table 5-6.~-Well-hecader -file software de

scriptions.-~continued

|
Tiils SUBROGUTIRNE I3 THE SAME AS SUBROUTILHRE "H%OC" EXCEPT THAT 1T CAN USK
'O DISES WHEN RETRIEVLIMNG FROM SUFFOLK COUNTY. THIS ABILITY APPLIES ONLY WHEN

RETRIEVING WELLS BY "C" RETRIEVAL,
536,999) (AUST LE IN DRIVE ZERO, AND THE DPPER SUF
AUD UL) MUST Bt LN DRIVE ONE,
Uskt 1T LN ANY UPDATING FPROCRAMS.
IS "HELOC™ SO ThHAT LT MAY BE EASILY SUBSTITUTED.

THE LOW SUFFOLK SECTION (WELLS s1 TO

‘OLK SECTION (WELLS S40,000

USE THIS SUBROUTINE FOR RETRIEVAL ONLY. DO [OT
NOTE THAT THE ACTUAL NAME OF THE SUBROUTINE

Subroutine: DHLOC (Header Lofation)

1.LANGUAGE : FORTRAN
AUTHOR: GF

PROJECT: W
LINCF1LE:

TH1S SUBRGUTLNE, ACTUALLY NAMED "HLOC,™ 1S T

JLL-HEADER FILE
HLOC

hE SAMY. AS SUBROUTINE "HLGC

EXCEPT THAT THI, INDEX TABLE FOR RETRLEVAL DOES NOT RESLDE IN MEMORY, THUS

SAVLNG ABOUT 6,000 WORDS OF MEMORY. SEE SUBROUTI

SUBROUTIKNLS REQUIRFD: DHEDOPN INSTEAD OF ULED

Subroutine: DHLOCS (Dual Suffo

E "HLOC."

OPN.

1k DHLOC)

LANGUAGE : FORTRAN
AUTHOR: Gh

PROJECT: W
LINCFILE:

TH1s SUBROUTINE IS THE SAME AS SUBROUTINE "D
TWO DISKS WHEN RETRIEVIIG FROM SUFFOLK COUNTY. T
RETRIEVING WELLS BY "C" RETRIEVAL., THE LOW SUFFO
$39,94Y9) MUST BE IN DRIVE ZERO, AND THE UPPER SUF
AND UP) HMUST BE IN DRIVE ONE,
USE IT L[N ANY UPDATING PROGRAMS. NOTE THAT THE Al
IS "HLOC™ SO THAT IT MAY BE EASLLY SUBSTITUTED.

USE THIS SUBROUTINE FOR RETRIEVAL ONLY.

FLL-HEADER FILE
DHLOCS

HLOC" EXCEPT THAT IT CAN LSE
HIS ABILITY APPLIES ONLY WHEN
LK SECTION (WELLS S1 TO

FOLK SECTION (WELLS $40,000
DO NOT
CTUAL NAME OF THE SUBROUTINE

Subroutine: HEDOPN (Header Open)

LLANCUAGE : FORTRAN

AUTHOR: GH LINCFILE:

PROJECT: WELL-UEADER FILE

HEDOPN

THIS SUBROUTINE CLOSES THE CURRENTLY OPEN WELL-HEADER FILE AND INDEX
TABLE AND OPENS THE WELL-HEADER FILE FOR THE DESIRED COUNTY ON FORTRAN CHANNEL
2, OPENS THE APPROPRIATH WFELL INDEX TABLE ON FORTRAN CHANNEL 1, AND READS THE

TABLE INTO MEMORY.

THE ERRONEOUS COUNTY'S 1!EADER FILE TO BE LOCKED
TERI{INATLON.

ARGUMENTS (JC, ITYPE, IER).

MANY CHECKS ARE MADE TO INSURE THE INTEGRITY OF THE DATA
AND TO BE SURE THAT THE HEADER FILES ARE NOT LOCK%D.
F

A FATAL ERROR WILL CAUSE
LLOWED BY IMMEDIATE PROCRAM

JC ~ COUNTY LETTER IN "Al" FORMAT OF TH¢ COUNTY TO OPEN.

5-26




Table 5-6.--lell-header file software descriptions.--continued

ITYPE - RETKRLEVAL TABLE DESIRED:
1 = LOAD L.W.5, NUMBER INDEX TABLE,
2 = LOAD STATION 1DENTIFILR INDEX TABLE,
3 = LOAD RECORD NUIBER TABLES FOR RETRIEVAL 1IN ASCENDING
ORDER BY STATION 1D, OR LATITUDE LONGLTUDE.
4 = NOT ASSIGRED.
1ER - ERROR 1RDICATOR:
0 = ONE OR tfORE NON-FATAL ERRORS ENCOUNTERED. (INVALLD
COUNTY, HEADER FILES NOT FOUND, ETC.).
1 = HEADIR FLLES AND INDEX TABLE ARE OK AND READY FOR USE.
LIBRARIES REQUIRED: UTIL.LB.

Subroutine: DHEDOPN (Header Open)

LANGUACGE : FORTRAN PROJECT: WELL-HEADER FILE
AUTHOR: Gil LINCFILE: DHDOPH

THLS SUBROUTLHE, ACTUALLY NAMED “IEDOPN,"™ IS THE SAME AS SUBROUTILNE
"HEDOPN™ LXCEPT THAT THi. [NDEX TABLE FOR RETRIFVAL DOES KOT RESIDE IN MEMORY,
THUS SAVING ABOUT 6,000 WORDS OF MEHMORY. SEE SUBROUTLHNE "HEDOPN."

Subroutine: WECODE (Well Encode)

LANCUAGE ¢ FORTRAN PROJECT: WELL-HEADER FILE
AUTHOR: G LINCFILE: WECODE

THIS SUBROUTINE COHLVERTS A REAL WELL NUMBER AND AN INTEGER SUFFIX HWMEER
INTO & INTECERS. THE INTEGERS CAN BE DECODED BY SUBROUTINE "WDCODE. ™

ARGUIENTS (WELLNO, 185G, 11,12).
WELLNO - LOCAL WELL NUMBFR (1-999999).

1SEQ - SUFFIX MNUIBER (1-99).
Il - WILL CONTAIN THE FIRST 4 DIGITS OF THE WELL NUMBER.
12 - WILL CONTAIN THE LAST 2 DIGITS OF THE WELL NUMBER TIMES 10C

PLUS THE SUFFIX NUMBER.

THLs SUBROUTINE DECREASES THE MEMORY REQUIREMENTS FOR A WELL INDEX TAELE

Subroutine: WDCODE (Well Decode)

LANGUAGE : FORTRAN PROJECT: WELL-HLADER FILE
AUTHOR: Gh LINCFILE: WDCODE

THLS SUBROUTINE COLVERTS A WELL AND SUFFIX NUMBER STORED AS 2 INTEGERS
INTO A REAL WELL NWMBER AND INTEGER SUFFIX NUMBER. THE INPUT INTEGERS SHOULD
HAVE LEEN LKCODED BY SULKOUTINE "WECODE. "

ARGUMENTS (WELLNO, LSEQ, 11,12).
WELLNO - WILL CONTALN THE WELL NUMBER (1-999999).
ISEQ = WILL CONTAIN THE SUFFIX NUIBER (1-99).
11 - INTEGER WHICH CONTAINS THE FIKST 4 DIGLTS OF THE WELL NUMBLR.
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Table 5-G.--Well-header file software descriptions.--continued

12 — INTEGER WHICH CONTAINS THE LAST 2 DLCLTs OF THE WELL
NUMBER AND THE 2 DLCIT SUFFIX NWBER.

Subroutine: STATQUSCR (WATSTORE/Screen Separator)

LANCUAGE : FORTRAN PROJECT: WELL-HEADER FILE
AUTHOR: Sl LINCFILE: (MSCR

THIs SUBROUTLEE SEPARATES Tik COMBINED DATA IN WATSTORE INDICATOR AKD
SULTLE LR SCREERS LNDICAYOR STORFD FOR EACH WELL IN THE WFLL-HEADER FILE. LOTH
INGICATORS ARE ZERG IF O, ARD OLNE IF YES.

ARCIMENTS (LOWSCR, LW, TSCR).
1UMSCR - CMBINED LNDICATOR TO SEPARATE.

1oV - SUPARATID DATA 1N WATSTORE IWDICATOR.
ISCR — SEPARATED (IULTIPLE SCREENS INDICA&OR.

|
Subroutine: DECLAT (Real To Latitude/Longitude)

LANCGUAGE : FORTRAN PROJECT: GENERAL
AUTHOR: GhH LINCFILE: DECLAT

''HL3 SUBROUTINE DECODES A REAL NUMBER ENCODED BY SUBROUTINE "LATDEC,"
WHICH CONTAINS A LATITULE OR A LONGITUDE EXPRESSEb It DECIMAL PARTS OF A
DEGRE}, INTO 3 INTEGERS. ZERO 18 RETURNED 1F AN ILLEGAL CONVERSION 1S
ATTERIITED.  ALL 327,600 POSSIBILITLES HAVE BEEN TESTED BETWEEN O AND 90
DEGRELS.

ARCLMENTS (X, LD, 1, 1.8).
¥ - REAL NUMBER TO CONVERT. LM —- NUMBER| OF i1INUTES.
LD - NUIBER OF DLCREES. LS - LMBER OF SLCONDS.

Subroutine: CDECLAT (Character DECLAT)

LANGUAGE : FORTRAN PROJECT: CENERAL
AUTHOR: GH LINCFILE: CDCLAT

THLS SUBROUTINE IS THE SANME AS SUBROUTINE "DECLAT" EXCEPT THE LATITUDL OR
LONGL7VUDE 1S ROTURNED AS 3 VARIABLES IN "A2" FORMAT WITH LEADING ZEROES, WFICH
15 IDEAL FOR PRINTING. BLANKS ARE RETURNED IF AN/ 1LLEGAL CONVERSION IS
ATTEMPTED.

Data File: MDNAMES (Well-Header File Names)

FOR: ASCIL PROJECT: WELL-IIEADER FILE
AUTHOR: Gl LINCFILE: HNAMES

THIS DISK r1LE CONTALNS THE BASE NAME FOR THE WELL-HEADER FILES, THE VELL
HEADER FILE INDEX TABLF FILES, AND THE WELL HEADER LOCKING F1LES. EACH NAME
'UST BE 10 CHARACTERS LONG WITH THE FIRST TWO CHARACTERS OF EACH MNAME FI1LLED
WITH SPACES. THERE ARE 6 NAIMES. \
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SECTION 6
INSTRUCTIONS FOR LPLEMENTING A USER-WRITTEN OPTION
IN THE REAL-TIME
DISPLAY PROGRAI! FOR THE WELL-HEADER FILE
by

George W. Hawkins
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INTRODUCTION

Tnis section describes how to implement a user-=written option in program

prograr i{LWRITER) that may be exect
issued.

WHLDSE (by using
letter command is
least vamiliar
well-lieader file, particularly those in labeled COM
HEFYS.  These are discussed in section 5,
the Well-lieader Fileo"” A source listing of program
and is providea in table 6-1 on page 6-4.

DESCRIPTLION OF PROGRAM

Frogram HDWRITER reads the source file of progrp
allows the progprammer to insert lines of FORTRAN req
new file named WHEDLSPU.FR is created which may then
build a anew display program that contains the lines
progranmmer Note that Lhe programner's option is ng
nrogram WHDDSP itself.

The entire process can be initiated by the comn
command ZAUTOWDSPC. File AUTOWDSP contains the foll
run program HDWRITER, compile the resulting program
savefile, and run it:

HOWRLITER; FORT WHEDSPU;

To implement this option, the programner amust be
with the names and contents of the variables used within the

ted whenever the U (usec)
at

ON blocks HEAD, TLADOC, and

"Programmer 's Reference lanual for

WHDDSP will also be useful

am WHDDSP (WIDDSP.FR) and
uired for the U option.
be compiled and loaded to
of FORTRAN added by the

t actually added into

A

and line interpreter ((L1)
owing counnand stream tc
(WHDDSPU), create a

RLDR WHDDSPU HDHail HDCURW HDGLT HLOC STALOC $TAEN HEDOPN HDCKF

JUAY DECLAT WECODE WDCODE UTIL.LB FORT.LB;
DLLETE WHDDSPU.RL ;WHDDSPU

The above command would apply as long as the pr

additional subprograms.
be added to the RLDR comirand line.

OPLRATTON

The programmer must insert the desired lines of
The program will ask the operator for the "card” (line) source
this nakes it

asks flor then.
of the lines of FORTRAN to be entered;

ogrammer does not call any

1f any additional subprograms are required, they rust

FORTRAN when the program

possible to insert lires

fron any convenient dish file or peripheral device.
are required, they must exceed 500 to avoid conflic
the display program. both "tabs” and "spaces” are
past column 6. When lines are inserted from the ke
nmay be cancelled by typing in a "Shift-L" character
typing errors nay be corrected hy the "delete" or

‘rubout” key.

If any statement numbcrs
s with those already in
cceptable for positioning
board, the current line

and single-character
However , no

line can be changed or cancelled once the end of that line has been signified.
The end of each line is signified in the usual manner by typing a "carriage

return.”
- 0

the kcyboard bv typing in a "Control-Z" character. |
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When all lines have bcen entered, an end of file is signified from




nformation ray be written onto the disk in the propram hy issuing
“writes” on chinnel 7. For example, if the following lines were added as .
user option, the local well number and the station identifier separated by two
spaces would b> written into a disk file for each well for which the U comiand
was issued:

WRITE (7,501) 1CO, WELL, (ISTA(L), 1=1,8)
531 FORIAT (1X,Al,F7.0,2X,7A2,A1)

The programmer need not be concerned with the creation or opening of the file
on channel 7. Under no circunstances are "writes" to be issued on FORTRAN
chananels 1 or 2, to do so may result in destruction of the well-hcader filc
index tables or data file. Other devices may be accessed through their
standard default FORTRAN channel numbers.

Vhen the new program WHDDSPU is ready to run, the new option may be
cxecuted by issuing the command U. The first time this command is issued, the
progran will ask for a new disk file name. This is the disk file that wili be
used for all "writes” to channel 7. 1f there are no "writes” to channel 7,
gimply type in a "carriage return.” The user's option will then be executed
on whatever well was last retrieved. FEach additional time the "U" command is
issued, the user's optinn will also be executed.
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Table 6-~1. List of progran WIDDSE.

C PROGRAM TO DISPLAY WELLS ON THE CRT FROM THE WELL HEADER FILE.
C ATTEMPTING TO WRITE (UPDATE) THE HEADER FILE USING THIS
C PROGRAM WILL CAUSE PROBLEMS.
C WELL HEADER FILE RECORD O, CONTROL RECORD

COMMON/HEADO/ IRECO. ZERO, IRECOUNT, ICO, LEVEL. (&), IHT (2, 6),

1 ILT(2, 6), JDUM(151) ; 184 WORDS.

(o}

COMMON/HKEYS/NKEY, ICKEY, ITBLE, IWEL (3000), IWELS(3000), IDUM(141)
c
C WELL HEADER FILE RECORDS 1-3000. 186 WORDS

COMMON/HEAD/ IREC, WELL , ISEQ, IRES, ICHECK, IMODYR, IMODMD, IUSE,
1 ISTA(B8), IGWSCR, RLAT, RLONG, ITOWN, ICMTY, IDRAIN. IPAREA,
2 RSPARE, JUNIT(4), ALT, ISCRTOP, ISCRBOT, ICPR, WELLPR, ISEGPR,
3 ICFU, WELLFU, ISEQFU, ITIME, ISPARE(15:, IFILE(4, 6), ISITE(34,3)

c
DIMENSION NAME(11), INAME(11)
ISTRT=1
I10PN=0
CALL HDNAM
ILWS=0
IUFIRST=0
IFIRST=0
PAUSE: CRT MUST BE PLACED IN PAGE MODE.
S WRITE(10.: 4}
4q FORMAT( ‘1YOU MUST RETRIEVE A WELL BY L.W. S. NUMBER WITH YOUR‘,
1’ FIRST COMMAND (EX: N7,1). ")
3 WRITE(10, 2)
2 FORMAT (1X, ‘<10>7, 19(/), 1X, ‘COMMAND? <13>‘,2)
IFC(ISTRT. NE. 1)WRITE(10, 147)
147 FORMAT(//1X, ‘TYPE A SPACE FOR POSSIBLE ADDITIONAL WELLS<13>’/
11X, L1724172<1757, 9¢/<30>7), 2)
10=10
CALL TTLNC(ICO)
24 FORMAT(/4¢1X, ‘<13>77), ‘<1327, 5('<17>))
IC=IC+40K

IF(IC.EQ. ‘K “.0OR. IC.EQ. ‘N ‘. OR. IC.EQ. ‘P ‘.OR.|IC. EQ. ‘Q ‘. OR. IC.
1EQ. ‘S ‘. OR. IC.EG. ‘W “)60 TO 1
IFCIC.EQ. 'H 7)GD TO 102
X IF(IC.EQ. ‘X ‘)60 TO 30
IF(IFIRST.EQ. 0)GO TO S
IF(IC.EQ. ‘4 ’)60 TO 295
WRITE(10, 24)
IF(IC.EQ. ‘A ‘. AND. WELLFU.GT. 0. )GO TO B
IF(IC.EQ. ‘D ‘. AND. WELLPR. €T. 0. )GD TO 9
IF(IC.EQ. ‘L “)6D TOD 10
IF(IC.EQ. ‘B ‘)60 TO 15
IF(IC.EQ. ‘F )60 TO 13
IF(IC.EQ. ‘R ‘)60 TO 18
IFCIC. EQ. ‘# ‘)60 TO 104
IF(IC.EQ. ‘T “)GO TO 16
IF(IC.EG. ‘C “)GD TO 20
IF(IC.EQ. ‘U ‘)60 TO 499
IF(IC.EQ. ‘I ‘)60 TO 80
IF(IC.EQ. ‘O ’)GO0 TO 42
IF(IC.EQ. 't ‘)60 TO 401
IF(IC.EQ. ‘2 ’)G0 TO 402
IF(IC.EQ. ‘3 ‘)60 TO 403
IF(IC. EQ. 7 ‘)GO TO 404
IF(IC.EQ. ‘S ‘)60 TO 405
IF(IC.EQ. ‘6 ")60 TO 406
IF(IC.EQ. © ‘. AND. ISTRT. NE. 1)G0O TO 49

G0 TO 103
X30 WRITE(10, 24)
X WRITE(10, 31) J
x31 FORMAT (1X. ‘SAVEFILE TO EXECUTE (INCLUDE THE * SV")7 *, 1)
|

CALL CHARIN(NAME, J,11)
IF(J.LE. 0)GO TO 103
CALL CLOSE(1. IER)

CALL CLOSE(2, IER)
CALL CLOSE(S. IER}
ILWS=0

> X X X XX X
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84

81
85

87

ag

25
26

49

13
15
10
12

18

Table 6~-1. List of program WHDDSP (continued).

ICKEY=0

CALL SWAP (NAME, IER)
IFIRST=0Q

ISTRT=1

60 TO 5
IF(IOPN. EQ. 1)G0 TO 81
WRITE(10, 82)

FORMAT(/1X, ‘ENTER SOURCE FILE OF L. W.S. NUMBERS?
READ(11, 83, END=87) (INAME(I), I=1, 11)

FORMAT(11A2)

CALL OPENRD(INAME, IER)

IF(IER. EQ. 1)G0 TO 84
TYPE ‘NO SUCH FILE'
60 TOo 3

CALL OPEN(9, INAME, 1, I
I0PN=1

READ (9, 85, END=87)1C, WELLNO, ISG

FORMAT (AL, F6. 0, 1X: I2)
60 TO 86

I0PN=0

CALL CLOSE(9, IER)
WRITE(10. 88)
FORMAT(/1X, ‘END OF FI
60 TO 3
WELLNO=WELLFU
1SG=1SEQFU

CALL HDGET(ICFU, WELLNO, 18Q, IER)

ER)

LE")

IF(IER.LE. 0)€0 TO 105

60 10 27
WELLNO=WELLPR
1SQ@=1SEGPR

CALL HDGET(ICPR, WELLNO, I1SQ, IER)

IF(IER. LE. 0)GO TO 106

G0 TO 27

READ(11, 26, END=103)NAME

FORMAT(11A2)
M=1CO

IF(NAME(8).NE. * ‘)M=NAME(8). AND. 177400k +40K
CALL STALOC (M. NAME.: ISTRT, IER)

IF(IER. LE. 0)GO TO 109

IBLN1="
IBLN2='<37>"
60 TO 11
JREC=IREC+1
@0 TO 14
JREC=IREC-1
G0 TO 14
10=12
WRITE(10,12)

FORMAT (71X, ‘<17><13><175>")

IBLN1="
IBLN2=IBLN1
60 70 11
WRITE(1Q)

ACCEPT ’‘DESIRED RECORD #7 ‘, JREC

IF(JREC. LT. 1. OR. JREC. GT. IRECOUNT)GO TO 103

CALL READR(2, JREC, IREC, 1. IER)

IF(JREC. NE. IREC)GO TO 107

60 70 11

CALL HDCURW(IC, WELLNO. KK, IER)

IF(IER.LE. 0O)GD TO 110

€0 TOo 33

READ(11, END=103)WELLNO, 18Q

IF(WELLNO. LE. O. . OR. WELLNO. €T. 999999. . OR. 16Q. LT. 0. OR. 1SQ. 6T. 99160
1TO 103

IF(1SQ. EQ. 060 TO 32

CALL HDGET(IC, WELLNO, ISQ. IER)

IF(IER.LE. 0)GO TO 101

IFIRST=1

ISTRT=1
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a7

11

C

C SUBFILE SECTION

401
402
403
404
405
406

40
a1

C SAVE L. W. S NUMBERS

a2
a8

a4

47

Table 6~1. List of program WHDDSP (cpntinued).

IBLN1=<37> ¢ \
IBLN2=’ ¢ |
CALL JDAY(IM1, IDI, IMODYR, IMODMD, O, I} |
I1GW=IQWSCR/10 :
ISCRN=( IQWSCR—-10%IGW) #2816+ ‘N * !
1GW=T1QW*28146+'N * \
1Y=ITIME/100
IM=1TIME-1Y#100
IF(IY. NE. 0) IY=IY+1500
CALL DECLAT(RLAT,LATD, LATM, LATS)
CALL DECLAT(RLONG, L ONGD, LONGM, LONGS)
RRLAT=LATD#10000. +LATM*100. +LATS
RRLONG=LONGD#*10000. +LONGM#100. +LONGS
ICHK='Y ’'—ICHECK*2816
WRITE(IQ, 6)IREC, IBLN1, ICO, WELL, ISEQ, ISPARE(3), IBLN}, ICPR, WELLPR,
1 ISEGPR, ICFU, WELLFU, ISEGFU,
1IM, 1Y, IUSE, IBLN2, (ISTA(I}, I=1, 8), IBLN2, IGW, ITOWN, ICM
1IM1, ID1, IMODYR,
2IDRAIN, ISPARE(2), RRLAT, RRLONG, (IUNIT(I), I=1,4), ALT, I
1ISCRN, ICHK,
3C(ISITE(L, J), I=1, 34), J=1, 3), IRES, RSPARE, (ISPARE(I), I#4, 15),
AC(IFILE(I, J), I=1,2), J=1, 6), ((IFILE(I, J), I=3, 4), J=1, &)

Y, ISPARE(1)}, IPAREA,

CRTOP, ISCRBAT,

FORMAT (1H1, 3X, ‘RECORD# ', IS, 9X, A1, ‘WELL ‘,Al1,F7.0,12,2A1/
11X, ‘REPLACES WELL ‘,A1l,F7.0,12, 17X, ‘REPLACED BY WELL ‘.
2A1,F7. 0,12, ON *, 12, /', 147/
31X, ‘USE STATION IDENTIFIER RESTON TOWN CMTY SD ‘s
4’ PUMPAGE AREA LAST UPDATE’/
52X, A2, 2X, A1, 7A2, 2A1, 5X, A1, 6X, 12, 3X, 13, 3X, 12, 10X, I3, 8X, 12, */*, 12, ‘7', 12//
61X, ‘BASIN/F LAT LONG ', 8X, ‘UNIT ALTITUDE SCR TOP| SCR BQT',

7’ MULT SCR CHECKED‘/
83X, I1, A1, 2X, 2F7. 0, 4X, 4A2, 2X, F5. 1, 6X, 14, 5X, 14, 7X, AL, 9%, AL//
11X, ‘TEXT: ) &X, 34A2/2(12X, 34A27 )/
Al1X, 'IRES= ‘, IS5, 3X, ‘RBPARE=', E12. 5, 2X, ‘ISPARES= , 19X, 2(2X, IS}/

B2(43X, 5(2X, I15)/), 1X, ‘SBUBFILE DATA: WL‘,9X, ‘PU’, 9X, ‘HY ', 9X, ‘QW’, 9X, ‘LG,
19X, ‘S17/
C1X, ‘LEVEL A: 7, &(14,16, ‘, *)/1X, ‘LEVEL B: ’, &(14,16, ', ')//)

€0 10 3

IF(IFILE(2#LEVEL(1),1).EQ. 0260 TO 111
60 TO 40

IF(IFILE(2#LEVEL (2),2).EQ. 0)60 TO 111
c0 TO 40
IFC(IFILE(2+LEVEL (3),3). EQ. 0)60 TO 111
¢0 TO 40
IFCIFILE(2#LEVEL.(4),4).EQ. 0)GD TO 111
€0 TO 40
IFC(IFILE(2#LEVEL(5), 5). EQ. 0)G0 TO 111
G0 TO 40
IF(IFILE(2#LEVEL (&), 46).EQ. 0)GO TO 111
¢0 TO 40

WRITE(10,41)IC

FORMAT(/1X, ‘COMMAND "‘, A1, ‘" NOT IMPLEMENTED. ")
0 1O 3

IF(ILWS. 6T.0)G0 TO 43

CALL CFILW('DSPWEL.DD’, 1, IER)

IF(IER. EQ. 1)G0 TO 45

WRITE(10, 46)

FORMAT(/1X, ‘OUTPUT FILE “DSPWEL.DD" ALREADY EXISTS, SHOULD I/
15X, ‘1=APPEND TO IT., OR‘/5X, ‘2=DELETE IT? ', 2)

CALL DIGIT(IA, ‘17, 2")

IF(IA. EQ. ‘2)60 TO 47

CALL APPEND(S5, ‘DSPWEL. DD, 2, IER)

GO TO 43

CALL DFILW('DSPWEL.DD’., IER)

IF(IER. NE. 1)G0 TO 112 .

GO TO 48
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Table 6-1. List of program WHDDSP (continued).

45 CALL OPEN(5, ‘DSPWEL. DD, 2, IER)
43 WRITE(S, 44)ICO, WELL., ISEQ
44 FORMAT (1X, A1, F7.0, I2)
ILWS=ILWS+1
G0 TO0 3
C PRINT ALL WELL NUMBERS IN FILE.
20 WRITE(10, 12)

IF(NKEY. LE. 0)G0 TO 3
WRITE(12, 21)1ICO
21 FORMAT (1H1, 4X, ‘<10>LI8ST OF ALL WELLS IN COUNTY "~‘, Al,
1" ON THIS DISK. '//)
IF(ITBLE. NE. 1)CALL HDEGET(ICO. WELL, ISEQ, IER)
DO 22 I=1, NKEY
CALL WDCODE(W,L, IWEL(I), IWELS(I))

22 WRITE(12,23)1, ICO, W. L
23 FORMAT (4X, 15, ' = “,A1,F7.0,12)
WRITE(12)
WRITE(12, 204) ICO, IRECOUNT, JDUM(1)
60 70 3
16 WRITE(10, 12}
DO 39 I=1.6
39 NAME(I)=‘@ ‘+LEVEL (I)%#256
WRITE(10, 17) (NAME(I), I=1,6), ((IHT(I,J), J=1,6),1=1,2)
17 FORMAT (711X, ‘WL, 3X, ‘PU‘, 3X, ‘HY *» 3X, 'GW’, 3X, ‘LE*, 3X, 'S1/
11X, ‘LEVELS="’, 6(4X, A1)/2(1X, ‘TAPES= ‘,615/))
G0 TO 3
112 WRITE(10, 212)
212 FORMAT(1X, ‘FILE WILL NOT DELETE, COMMAND ABORTED‘)
G0 TO 3
111 WRITE(10, 211)
211 FORMAT(/1X, ‘NO SUBFILE DATA AVAILABLE. /)
G0 T0 3
110 WRITE(10, 210)IC, WELLNO
210 FORMAT (1X, ‘NO CURRENT WELL FOUND FOR WELL ’,Al1l,F7.0)
G0 70 3
109 IFCISTRT. NE. 1)WRITE(10)
WRITE(10, 209) (NAME(I), I=1,7), M
209 FORMAT(1X, ‘STATION IDENTIFIER 4‘, 7A2, A2’ NOT FOUND. /)
ISTRT=1
0 TO 3
101 WRITE(10, 201)IC, WELLNO, ISG
201 FORMAT(1X, ‘WELL ‘,A1,F7.0, 12, NOT FOUND<13>‘,3(/1X, ‘<13>"))
G0 TO 3
103 WRITE(10, 203)IC .
203 FORMAT(/1X, ‘INVALID COMMAND: COMMAND “‘, A1, ‘")
G0 TO 3
104 WRITE(10, 12)
WRITE(10, 204)1C0O, IRECOUNT, JDUM(1)
204 FORMAT(/1X, ‘THE TOTAL # OF RECORDS IN COUNTY "', A1, ‘" IS, I5/
11X, ‘THE MAXIMUM EVER IN THE FILE WAS’, I5)
G0 TO 3
105 WRITE(10, 201) ICFU, WELLFU, ISEGFU
G0 TO 3
106 WRITE(10, 201) ICPR, WELLPR, ISEGPR
GO TO 3
107 WRITE(10, 207 }JREC, IREC
207 FORMAT(/1X, ‘RETRIEVAL ERROR. RECORD’, 15, * REQUESTED, RECORD’, IS5,
1‘ RETRIEVED. ‘)
G0 TO 3
CC1!??FLAG FOR USER OPTION AUTO PROGRAM WRITER.
499 WRITE(10, 203)IC
G0 TO 3
102 WRITE(10, 108)
108 FORMAT(1X, ‘OME“, 5(/)}

IFCILWS. EQ. 0G0 TO 100
WRITE(10, 114} ILWS

114 FORMAT(1X, I5. * L. W. S. NUMBERS HAVE BEEN SAVED IN FILE "DSPWEL.DD"’)
100 CALL RESET :

CALL BACK

END
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INTRODUCTLON
|

This section introduces the six subfiles of theiwell data hase and
describes some fields that are common to each of the subfiles. Information
and iistructions about these fields that are specific to each subfile are in
the codiag secrion for the appropriate subfile (sections 8 and 10). The
reader should to be familiar with section 1, "Introduction to the Well Dat:
Base," section 2, "Submittal of Data to the Well Data Base,"” and section 3,
"Coding Instructions for Entering, Updating, and Deleting Well Information in
the Wi ll-lleader File."

The well data base consists of the disk-resident well-header file (a
control file of common active nontime-dependent information) and up to six
tape-resident subfiles. The data in each subfile are stored bhy county or
section of a county on nagnetic tape in ascending order by L.W.S. number; the
water—level and hydrogeonlogy subfiles are stored on Linctape, and the punpuge
and quality-of-water subfiles are stored on 9-track tape. The tape type was
assigued according to the amount of information to be stored and the amount of
activity of thu subfile. The well log and spare file have not been assigned.

rach card submitted to a subfile must contain the subfile code in colunn
79, Tthis identifies the subfile to which the card applies. The subfile code
for each subfile is listed below:

Subfile Subfile code
Water Level W
Pumpage P
Hydrogeology H
Quality of Water Q
Well Log L
Spare 1 S

The subfiles must accommodate the following information:

%) Remainder of the common information for which disk space is not
available in the well-header file;

bh) leader and text information specific to the type of data in each
subfile; and

¢) Specific type of time-dependent data recorded about the well. A date
is always associated with time-dependent data. Examples include a
water—=level measurement, the amount of pumping for a year, a hydrogeo-
logic pumping test;, a water—quality analysis, and a digitized well
log.




In general, each subfile contains some specific header and text
information (b), and specific time-dependent data (c), but needs, without
duplication, comnon information described in (a) and in the well-header file.

A close look at the information in the hydrogeology subfile reveals that
rnost of the information is needed by the other subfiles and could not be
stored in the well-header file. The hydrogeology subfile is an exception in
that it contains not only hydrogeologic and time-dependent information, but
the rest of the common information about the well. This means that the
vell-header file and hydrogeology subfile together allow almost all of the
nontime-dependent data about a well to be stored without duplication. The
information in these two files is available to all other subfiles. Each other
subfile needs ¢nly to contain a brief header specific to the subfile (such as
frequency of measurement), text information, physical records available, and
time~dependent data collected at the site.

SUBFILE POINTERS 1IN THE WELL-HEADER FILE

Each subfile of the well data base is updated by a merge program that
reads the curreut set of Linctape or 9-track tape files, wmerges new data from
disk, and creates a new set of tape files. The position on tape of each well
in both sets of tape files is stored in the well-header file. These positions
are called pointers, and they allow rapid randon retrieval of well data.

Fach subfile's level-control variable (in record zero in each county of
the well-header file) indicates which set of tape files (or level) is the most
current. Each subfile has two levels, numbered ! and 2, which may be
correspondingly labeled A and B. The level is alternated after each merge to
contain the current level number. The subfile retrieval programs will
retrieve data only from the current level; however, the previous set of tape
files and well-header file pointers provide a backup.

SUBFILE DATA NAMES

1t is necessary for the subfile programs to be able to uniquely generate
Linctape or 9-track tape names for referencing data stored on tape. Users
that will not be operating subfile retrieval/application programs need not
read about subfile data names. As many as 26 tape data-file names may be
contained in each of the two levels in the six subfiles in the six possible
counties. Although as many as 31 file names may be contained on one Linctape,
normally only one file name will be on each tape; this minimizes the number of
file names required and insures that the maximum amount of data is stored on
each Linctape.

Lach tape file name will consist of 6 characters, as follows:

Character 1 first letter of county

Character 2 L if on Linctape, 11 1f on 9-track tape.

Characters 3 and 4 correspond to the subfile abbreviation as shown below:



Subfile Subfile
nunber nane
1 Water-Level Subfile
2 Pumpage Subfile
3 Hydrogeology Subfile
4 Quality of Water Subfile
5 Well-Log Subfile
6 Spare 1

Character 5 = A if subfile is at level 1, and B

Nth letter of the alphabet where
1 o 26.

Character 6

For example, the fourth Linctape file name in 1
subfile in Nassau County is NHPUBD.

UNLVERSAL SUBFILE CARDS

Physical-Records—Available Caj

Subfile
abbreviation

WL
PU
HY
o
LG

S1

)

if at level 2

1 is tape file number

evel 2 for the pumpag%

rd

Description and Purpose

The Physical Recoris Available card (fig. 7-1)
in all subfiles of the well data base. The one-lett
in ecolunn 79 and determines the subfile to which the
apply. The card type is always 1 (column 80).

This card has two nain purposes—-to allow the y¢

records are available to be coded for processing by
delet: 4 well in one subfile of the well data base.
into 1 subfile before data can be stored in the subf

is a universal card used
er subfile code is coded
coded information will

ears for which physical

computer and to enter or
(A well must be entered
ile.) The specific type

of phrssical records to which this card applies is di
instructions f»r the appropriate subfile (sections 8

Coding

scussed in the coding
tand 10).

The type of processing desired is selected by the transaction code in

colum 78.

Transaction code A.--When the transaction code is A,
number
coded physical records available (if any) are stored

already be in the specified subfile but nmust be in tk

is codel in columns 1-10 is entered into the ¢

the well whose L.V.S.
desired subfile, and the
The well must not

1e well-header file.




Trans:ction code !lo=-When the transaction code is M, the physical records
available coded on the card are used to replace those (if any) already stored
For the specified well. The well must already be in the specified subfile and

well-header file.

Transaction code D.--When the transaction code is D, the entire desired well
is deleted fron the specified subfile. The well must already be in the
specitied subfile and well-header file, and the coded physical records
available (if any) are simply ipnored. Note that to remove only the
infornation on physical records available from a subfile, a card with no coded
physical records available with transaction code M would be submitted. Be
careful not to confuse ' with D, which would delete all of the data for the
well in one subfile!

A coding form for the physical-records—available card is shown in
figure 7-2.

T“he physi:zal records available are coded in four box groups. Up to 16
groups (years) may be coded. A hydrologic-record symbol (hyphen, comma, or
blank) that appears befrre each year indicates vhether the hydrologic record
from the previous group is continuous (=) or broken (,). Also, there is a
century-ad just synbol (+, -, or blank) before each year that indicates the
century asscociated with each two-digit year coded. The number 1900 is
normally added to each two-digit year, but a minus sign changes it to 1800 and
a plus sign turns it to 2000. In addition, this card contains fields for the
two—drgit year. Thus, this card can acccommodate the years from 1800 through
2099. The years 1800, 1900, and 2000 must be coded as "00" since blank year
fields are norually treated as unused leftover boxes.

. ¢ F ° F F & §° T |
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Figure 7-1. Example of physical-records-available card.
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The physical-records—available card is coded as shown in part A of
table 7-1.

1t is important not to confuse the columns for coding the hydrologic-
cecord symbol with the century=-adjust symbol since the hyphen is used in both
fielde. If the last coded year is followed by a hyphen, the output programs
will automatically fill in the next year with the current year. This provides
a method of kecping the physical-records—available field current without
updating them nanually each year unless the hydrologic record is broken or

terminated.

CNTY WELL SUFF IX YEAR SYM CENT _ YEAR
L.W.$ | B e L — pHYstcaL [f T !
oMo S RECORDS |
NUMBER T 1 | L | AVAILABLE | 1 1
1 e 7 8 10 18 1y 15 16 17 8
SYM CENT _ YEAR SYM CENT  YEAR SYM CENT | YEAR SYM CENT _ YEAR
T —T T T
I 1 l 1
19 20 e1 @2 8 @ 2as @6 27 2 |29 30 8t 32 88 84
SYM CENT  YEAR SYM CENT _ YEAR SYM CENT| YEAR SYM CENT _ YEAR
T T T T
L 1 1 1
8S 386 87 38 83 40 4t 42 48 44 45 4e Y7 48 43 SO
SYM CENT _ YEAR SYM CENT _ YEAR SYH CENT | YEAR SYM CENT _ YEAR
: T —T1 1 T
1 I L 1
St S2 S8 Su SS S8 57 S8 S3 69 ‘6L 62 €8 €4 65 66
| WP,
SYM CENT  YEAR SYM CENT _ YEAR | A, D.M o.f.?
T
' TRANSACT LON SUBF ILE R0 | 4
1 1 CODE CODE TYPE
€7 68 63 70 71 78 18 M 78 79 )
CNTY HELL SUFF IX
LW 1 1 ¥ 1 1 1 HISTORIC 1 1 T i T [ I T
o He S OR PUBLI-
NUMBER 1 1 1 1 1 1 CATION TEXT ! ] 1 | ! ! 1 1
1 2 7 8 10 11 19
HISTORIC OR PUBLICATION TEXT CCONTINUED)
T T I T 1 T 1 1 1 T 1 T 1 T 1 T T T T
1 1 L1 1 L1 11 1 1 1 1 1 1 ! 1 L1 1 1 L
29 ye
HISTORIC OR PUBLICATION TEXT CCONTINUEDY
T T T T T 1 1 T T 1 T T T T T T T T T T T
] 1 1 1 1 11 4 (IR ] 1 1 1 L1 1 | i 1 |
yg « . 82 €S
WP, H
TEXT_CCONT INUED) 1-99 LR A.D, N H q,L.S H, P
1 ] T 1 T 1 1 TEXT ¥ \ TRANS-
LNE LINE ACTTON SUBF [LE CARD
| 1 | 1 i1 | — NO. ] HALF CODE CODE TYPE
66 78 s 16 EX] 78 79 80 .
|
|
rigure 7-2.--Coding form for physical-records-available and historic or
publi:ation text cards.




Tuble 7-1.--Instructions for codingy the physical-records-
available card and subfile text cards.

Colnmn

1-14

1i-14

1t

12

13-14

15-16

27-30

31-34

35-38

1-19

11-73

74

75-76

A. PHYSICAL-RECORDS-AVAILABLE CARD

Contents/instructions

E;w'iL_EEQEQE'—'ThiS field
must be coded.

Group one (subdivided below.

Hydrologyic record symbol
(hyphen, commna, or
blank). First symbol is
usually left blank since
there is no previous year
for hydrologic record.

Century adjust (+, -, or
blank) for first year.

First two-digit year.
Croup 2.
Group 3.
Group 4.
Group 5.
Group 6.

Group 7.

)
4750

51-54
55-58
59-62
63-066
67-70
71-74
7577

78

79

80

Contents/instructions

Group 8.

Group 9.

Group 10.
Croup 11.
Group 12.
Group 13.
Group 1l4.
Group 15.
Group 16.
Blank.

Transaction code (A, D, or M).--
This field must be coded.

Subfile Code (W, P, P, Q, L, or
S).--This field must be
coded.

Card type (always 1).=--This
field must be coded.

B. SUBFILE TEXT CARDS

L.W.S. number.--This
field must be coded.

Up to 63 characters of text.

Blank.

Output text line number
(1-99). --This field nust
be coded.

Line half indicator: L =
left half, R = right half.
This field must be coded.

78

79

80

Transaction code (A, D, M, K).--
This field nust be coded.

Subfile code (W, P, H, Q, L, or
S).--This field nust be
coded.

Type of text card.--This field
must be coded. H = historic,
P = publication.
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Subfile Text Cards

Description and Purposé

The historic text card or publication subfile text card (fig. 7-3) is a
univsersal card used in all subfiles of the well data base. The one-letter
subfile code is coded in column 79 and determines the suhfile to which the
coded information will apply. The card type is always either H or P (column
&0).

Fach subfile of the well data base contains a provision for storing text
information about the data for each well. Unlike |the general text about the
well in the well-hender file, the subfile cext is|specific as to the types of
data that are stored in one subfile. Two kinds of text are available--
historic text and publication text. The historic|text enables the user to
write or note anything desired about the information stored in a subfile for a
particular well, and the publication text facilitates direct computer produc-
tion of tables, avoiding the need to type the headings manually and then
splice them onto the computer printouts. Each type of text may contain up to
99 lines of 126 characters per well per subfile, but one must first read any
instructions specific to the publication text in each subfile. The use of
both historic and publication text is optional. The text may consist of any
printable characters including lowercase alphabety Instructions for coding
subfile text cards are shown in part B of table 7tl. Historic and publication
text are both coded in the same way. The card type in colunn 80 determines
the type of text that the card will contain.

( il
/ L.W.S. NO. 63 CHARACTER TEXT FIELD

a
Mpe
3] 8 [ ] ™ 18 I Mo
j = ™ ™ © - - - 3
Telk 3 R R ? 2 3 3 e = == = A

A" - [=) > =] 7] y > o~ > 5| pdll i
Z ] D ) - o 8 :3 ™ ™ 8 ‘!‘t’ 8 3‘: g 8 8__1_14"
gjpoo pjcojpooccoo000C0C000000000000000000C00000000(0C00000800000G000G0000D0]|0}00[0[]o
V]2 3 45 8 T|BIN i 12 030015 06 17 W8 1928 2 2223 24 25 26 20 28 29 30 31 3233 34 35 36 30 30 39 4B 41 A2 03 44 45 45 47 4B 49 53 5] 52 53 56 5 56 51 58 59 60 §1 €2 63 64 65 b 67 60 69 10 1192 13135 26} 7 18] 79 e
ettt rrrr ettt rerrtrerrnnenntr vt r et e nr e fpm

222222212202222222222222222222222222222222222222222222222222222222222212212 9042 92}2)2)2
33333333(331333333333333233333333333333333333333332333333333333333333333333333333313)3

4444441414414 4444444444444448444444448444 444444444844448814 44041414
SUBFILE CARDSH & P

519555 55[5/555555555555555555558555555085855 HISTORIC AND 5555555508535 55 5515555558
PUBLICATION TEXT

66 66066/6/66(666666566666666666666G6666G6666 a0 jr=12 | sz=11 6666666666660606G|6{66(66|6(6

I
1H71717]1]177771171177”H777771]1777177771111]]711”7777”177771771111”7”717

8(888868(8)38/3568838860806683888880886838880668803888808838898580838880868808888288888/8;88;88[6;8

89999/9/38[33994939
sessofsonfinunwssn

9959999999999999999999999999999999999999999999999999999
ERTRIRIN: "

5192021 222024 25 25 20 19 29 30 30 32 33 34 35 36 37 38 39 4B 41 42 43 &4 45 45 47 48 49 58 5B 57 53 §4 55 56 57 5% 51 6 81 62 63 64 65 66 67 68 63 10

899 918(919}9
R

n

e 7=3.--Exanple of historic text card or publication text card.
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Coding

it should be clear that if 63 characters are allowed on one card, and if
the line of text to be printed exceeds 63 characters, it will take two cards
to contain a fnll line of text. The output line number is a relative line
nunher for editing/codiag purposcs and does not control the ahsolute line
number upon which a line of text will be printed. For example, for a text
line to print on absolute line 5, there nust be 4 preceding lines of text.
The linc half indicator indicates which half of the output line is on the
card. The text may occupy the left half (output columns 1-63) or the right
half {output colunns 64-126) of the output line. Words may be bhroken at the
end o the first card (left half) if necessary and continued onto the second
card. 1t is not necessary to input both a left and a right half of each line
if only one of the halves will he used. However, a bhlank half (preferably the
left half) of 1 line nust be coded to skip a line on output.

Text lines may be entered, modified (replaced), or deleted Ly the
Appropriate transaction code in column 7&. Before modifying the text, it is
necessary to obtain a current printout of the text for the well to see what is
on each line. 1t is the relative line number from a current printout which
nust bHe coded to change the text. 1If lines are added or deleted, the relative
line wunbers of all or some of the lines may change at the conclusion of the
updating/merging of the subfile.

Adding a line.—-A new line of text may be added through the A transaction
code. The left or right half indicator determines in which half of the new
line the characters on the card will be placed; the other half of the new line
can bz filled in by modifying the opposite half of the newly added line. Do
not try to ADL both halves. Code the new output line number in columns 75-76.
Note that it is noé’possible at present to insert a new line between existing
lines, although the need is recognized. A line can be added only if no line
with the specified number already exists. For example, if there are 10 lines
of tect, any line above 10 may be added and will become line 11 after the
merze. 1t is best to simply increment each new line by one.

Changing a line.--One half of an existing line may be changed (replaced)
through the Y transaction code. This includes adding the other half of a new
line of text, adding an old half line that was previously blank, or deleting
(blanking out) a half line of text.

Delg&{ng one line.--A line may be deleted (both halves) through the D
transaction code. The half indicator in this case may be either L or R, but
is not significant.

Deleting a group of lines.--The special transaction K (kill) is used to delete
all lines of one type of text beginning at (and including) the specified line

nunber. The half indicator is again not significant but must be L or R. This
transaction should be used with caution.

"he user aeed not compensate for line—number changes caused by additicns
or deletions during a single merge. lNowever, the line numbers may be
different after the next merge since they are all assigned new line numbers
after updating has occurred.

A coding "erwm for the historic and publication text cards is shown in

figure 7-2.
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INTRODUCTION

This section describes the coding procedures for entering, updating, and
deleting information in the ground-water level subfile of the well data base.
1t makes frequent reference to section 7, "The Well Data Base Subfiles,” which
describes the subfiles in general and contains coding instructions for the two
cards that are used in all subfiles. Those instructions are not repeated
here, but specific comnents are added.

The .ater—level subfile, which is stored on Linctape, is used to store
well data pertaining to ground water. Other types of nontime-dependent site
data are stored in either the well-header file or the hydrogeology subfile,
which are available to the water-level subfile when necessary.

The subfile code for the water—level file, which must be entered on each
card ia column 79, is W.

CARD TYFES

tive types of cards may be input to the water-level subfile for

processing. They are the physical-records—available card, one heading card,
historic text card, publication text-card, and water—level card. These are
described in table 8-1; two not shown in section 7 are illustrated in figure
8~1. Table 8-~6 (at end of this section) lists the error checks performed on
the fields on cards 2 and 3. Nontransparent and transparent data fields in
the water—level subfile are grouped in table 8-2; coding forms are shown in
figures 7-2 and 8-2.

TRANSACTION CODLS

four transaction codes may be input to the water-level subfile for
processing, as described in table 8-3.

FILE ORGANIZATLON

Jell data in the water-level subfile are stored by county or section of a
county. In nmost cases, several Linctapes will be needed to contain all well
data for one county. Well data are stored on tape in ascending order by
L.W.5. number to facilitate a standard sequential merge for updating purposes.
(Note that this order may difter from the chronologic order within local well
nunbers, by which the data in the well-header file are stored.) The data are
accessed through pointers stored in the well-header file that are created
during a subfile merge.



Table 8-1.--Information on cards for input to xater—level subfile.

Card

Contents

b (fig. 7-1)

2 (fFig. 8-1A)

H& P (fig. 7-3)

3 (fig. 8-1B)

a) L.W.S. number
b) physical records available

¢) transaction code

a) L.W.S. number

b) frequency of water-level
measurement

¢) recorder-charts-
available indicator

d) water-table or
artesian flag

d) subfile code

| e) card type
!
\
\

e) transaction code

f) subfile code

g) card type

These cards are identical and contain

a) L.W.S. number
b) one half of one line of
either historic (H)

or publication (P) text

¢) text line number

a) L.W.S. number
b) century adjust flag

c) space for up to four water-—l1

|
|
|

d) text line half
indicator

e) transaction code
f) subfile code

g) card type

evel measurements:

1) month SD water level
2) day 6) type of measurenent
3) year 7) up to 3 remarks

4) transaction code
d) subfile code

e) card type
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Figure 8-1.--Example of water-level subfile cards.
A, hecading card, B, water-level card.



Table 8-2.-~Nontransparent and transpa}ent data fields
in the water-level subfile.

A. Nontransparent Data Fields

L.W.S. number Publication text

Physical records available Water+level measurements:
|

Frequency of water-level 1) Date

measur ement
) Water level
Recorder-charts—available

indicator é) Type of water-level
| measurement
Water-table or artesian
flag %) Water—level remarks

Historic text

B. Transparent Data Fielﬁs

County Tape-¢creation day in year

Subfile Cycle| number

Level 40 wo+ds of operator text
|

Tape number 3 1evéls of pointers

Tape-creation year Recoré-type flags




Table -3 --Transaction codes that may be input to water-level file,

Code Meaning
A Add a well, line of text, or water-level measurement.
M Modify the physical records available, heading data, line of
text, or water-level measurement.
D Delete a well, line of text, or water-level measurement.
K Kill (delete) some or all of one kind of text.
i
CNTY u%l_.L SUFF IX D ]
L.W.S. ot ' ' FREQUENCY RECORDER
NumBeR | | ) J I | MEASUREMENT CHARTS
2 7 8 10 13 14 17 18
D
WATER TABLE TRANSACTION| M | susriLe) | ol o
OR ARTESIAN CODE CODE TYPE
21 g2 78 L] 80
CNTY H%LLL SUFFIX
L.W.S. ' ! ' N
NUMBER | | ) , L CENTURY ADJUST
1 2 7 9 10 11
MONTH pay YEAR A,D,M FEET_NGVD
I t i TRANS- 1 1 I 1
ACT [ON WATER
DATE 1 1 L CODE LEVEL 1 b TYPE RMHS 1
13 14 (S 18 17 18 13 20 24 25 268 28
MONTH pAY YEAR A, D, M FEET NGVD
T 1 1 ;mg; WATER L 1 1 [
DATE J l 1 CODE LEVEL | s 1 TYPE _Lms L
23 9p 8t 82 83 84 35 36 T 4y Y2 T
HONTH DAY YEAR A,D, M rgl_m NGVD
T T T TRANS- T T T
ACT [ON HATER I
DATE 1 | | CODE LEVEL 1 : 1 TYPE RMKS |
4S 48 47 48 43 S0 st s2 S6 57 s8 60
MONTH DAY YLAR A, D, M FEET NGVD
1 T T TRANS- i ! | 1
ACT [ON HATER
DATE 1 ] 1 CODE LEVEL 1 s TYPE JRMKS 1
6t 62 63 64 65 66 87 68 72 73 7 78
suBrILE| 1 caro | 3
CODE TYPE
79 80

Figur: 8-2.-~Coding form for water-lcvel subfile cards 2 and 3.
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INSTRUICTIONS FOR CODING THE PHYSICAL-RECO

Adding a MNew Well

A new well (as well as the physical records J
into the water—-level suhfile by submitting to pro%
the transaction code A as described in section 7, .
Subfiles.” Norte that the physical records availal
which water levels are available, and that the wel
represented in the well-header file.

Deleting a Well

|
l
|
|

A well's record may be deleted by submitting
transiaction code D to WDBINPUT. Note that everyth
the water-level subfile will disappear.

Modifying the Physical Records A

RDS-AVAILABLE CARD

vailable) may be entered
ran WDBINPUT a 1 card with
"The Well Data Base

le apply to the years for
1 rust already be

a 1 card with the
ing stored for that well in

vailable

“he physical records available for a well on:

file may be modified by

subminting a 1 card with the transaction code M to WDBINPUT.

WATER-LEVEL SUBFILE CARD TY

This card contains the nontime-dependent data
water-level subfile. The transaction code must al
not use A even if the data are being entered for ¢
fields are ignored, and the standard deletion box
allow removal of the information in each field by

The card is coded as shown in table 8-4.

PE 2

(heading data) for the
ways be M on this card (do
he first time). Blank
appears after each field to
coding a D.

WATER-LEVEL SUBF1LE CARDS H AND

P (TEYT)

soth historic and publication text for a well may be stored in the
water—-level subfile; the coding procedure is described in section 7, "The Vell

Data 3Jase Subhfiles.”

The length of a line of publication text sho
(not 126) because only this many will be printed
water year in the Geological Survey's annual wate

1d not exceed 115 characters
bove the water levels for a
-data report (U.S.

Geolowical Survey, 198(0), which is the primary purpose of publication text in

the water-level subfile (fig. 8-3). The 115th te
card column 62 on the right half of a text line.

8-8
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Table &-4.--Instructions for coding the water-level subfilc card type

Colunn

1-10

L1-12

I3

14

15-16

17

79

&n

a
2

Contents/instructions

L.t S, nqugi.—-This field must te coded.
Blank.

Frequency of water—level measurement. Code:

A = annually M = monthly

C = continuously Q = quarterly

D = daily S = semiannually
1 = intermittently W = weekly

Deletion box for frequency of water-level measurement.
Blank.

Recorder-charts—-available indicator.

Code numeric O or leave blank for NO;
Code nuneric 1 for YES.

Deletion box for recorder-charts-available indicator.
Blank.

Water-table or artesian flag. Code:

W
A

water table F = flowing artesian
artesian I1f unknown, leave blank

Deletion box for water—~table or artesian flag.
Blank.

Transaction code (always M).--This field must be coded.

Subfile Code (always W).--This field must be coded.

Card type (always 2). This field must be coded.
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GROUND-WATER LEVELS '
SUFFOLK COUNTY

409743072425701. Local number, S 4271,
LOCATION. ——Lat 40°57°43", long 72*42'3$7", Hydrologic Unit 02030202, at Long Island Research Farm, Sound Avenue,
Riverhead. Owner: U.S. Geological Survey.
: AQUIFER. ——Upper Glacial.
WELL CHARACTERISTICS. -Drilled observation water—table well, diameter 4 in (0.10 m), depth 105 ft (32 m), screened
100 to 105 £t (30 to 32 m).
DATUM. ——Land-surface datum is 100.3 ft (30.6 m) National Geodetic Vertical Datum of 1929. Measuring point: Top of
coupling, 1.14 £t (0.35 m) above land-surface datum.
PERIOD OF RECORD. --August 1945 to current year.
EXTREMES FOR PERIOD OF RECORD. —-Highest water level measured, 13. 07 £t (3.98 m) NOVD, July 23, 30, 1973; lowest
measured, B.16 ft (2.49 m) NGVD, Sept. 5, 1966.

WATER LEVEL, IN FEET IN REFERENCE TO NGVD, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980

WATER WATER WATER WATER WATER WATER
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL
acT 8 11.92 ¢ DEC 9 i1.74 G FEB 11 11, 46 ¢ APR 13 11.19 ¢ JUN 16 11.29 ¢ AUG 11 10.92 ¢

14 11.89 ¢ 17 11.71 ¢ 18 11.42 ¢ 21 11.20 ¢ 22 11.28 ¢ 17 10.56 G
22 11.88 ¢ 23 11. 68 ¢ 25 11.38 ¢ 27 11.26 ¢ 30 11.06 ¢ 2% 10.50 ¢
28 11.86 ¢ 31 11.64 ¢ MAR 2 11.39 ¢ MAY 5 11.25 6 JUL 6 11.08 ¢ 31 10.49 ¢
NOV 5 11.87 ¢ JAN 6 11.63 ¢ 10 11.3t1 ¢ 11 ‘11.28 G 14 11.09 € SEP 8 10.24 ¢
11 11.85 6 14 i1.60 & 16 11.26 ¢ 19 11.26 ¢ 20 11.08 ¢ 14 10.27 ¢
19 11.84 ¢ 20 11.97 ¢ 24 11.22 ¢ 25 11.29 ¢ 28 10. 68 ¢ 21 10.16 ¢
27 11.80 6 28 11.94 ¢ 30 ii1.19 ¢ JUN 2 11.25 ¢ aAUG 6 10.70 ¢ 28 10.17 ¢
DEC 3 11.78 ¢ FEB 3 11.54 ¢ APR 7 11.20 ¢ 8 11.26 ¢
is T T L T
=Y
[ >
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TIME, IN WATER YEARS

¢ MEASUREMENT BY ANOTHER AGENCY

Figure 8-3.--Typical water-level page from annual data report.




WATER-LEVEL SUBFILE CARD 3
(Water-Level Measurements)

Individual water-level measurements may be stored in the water-level
subfile. FLach measurement consists of a date, water level, type of
measurement, and up to three remarks about the measurement or the site at the

time of measurement. At present, only one measurement per day may be stored
in the file for a given well.

The water—level measurement card is coded as shown in table 8-5. The

transaction code that usually appears on a card only once now appears once for
each measurement on this card.

REFERENCE CITED

.5, Ceological Survey, Water resources data for New York, volume 2--Long
lsland: U.S. Geological Survey Water-Data report (issued annually).
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Table 8=5.~~Instructions for coding the watetr-lcvel subfile card type 3.

Colunn Contents/instructions
I-10 L.W.S. number.--This field must be coded.
11 Century=-ad just symbol. If blank, 1900 is added to each two-digit
year on the card. Code + to add 2000, and - to add 1800.
12 Blank.
13-14 Month of water-level measurement (right justified). 7
29-30
45-46
61-62
‘ Date nust
15-16 Day of water-level measurement (right justified). always be
31-32 complete!
47-48
63-64
17-18 Year of water—-level measurement (right justified). y
33-34 i
49~50 !
65-66
|
19 Transaction code for water-level measurement.--This field must be
35 coded. Code:
51
67 A = add new measurement M= modify existing measurement
D = delete existing measurement l
\

When deleting a measurement, code only the date. When
modifying A measurement, the date determines which neasurement
will be modified. The water-level, type, and remarks must be
rzcoded. The date itself cannot be modified. A wrong date
nust be deleted and reentered. \

20-24 Water level, in feet above NGVD (righﬂ justified).--The progran
36-40 assumes two decimal places. For example, 5783 would represent
52-50 57.83 feet above NGVD. Code 99999 if the well was flowing.
68-72

Water levels lower than -99.99 cannot be coded on a card
without the loss of significant figures; however, they do not occur
frequently. When it is necessary to enter or change a water level
of this type, submit the information to the computer section, which
can enter the water-level information by editing the output from the
water—-level input/edit program. (Thig is done by replacing the
decimal point in the measurement by another significant digit).




Table 8-5.--Instructions for coding the water-lcvel
subfile card type 3.--continued

Colunn Contents/instructions
25 Type of water-level measurement. Code:
41
57 A = measured, accurate to E = from electric or other
73 within ! foot borehole log
B = neasured, less accurate F = estimated
than 1 foot
C = airline nmeasurement G = reported
D = from driller's log H = pressure gage
26-28 Water-level remarks for water-level measurement.--Up to three
42-44 remarks may be associated with each measurement. Code:
58-60
74-7¢ A = well being pumped J = other
B = well pumped recently K = tidal
C = nearby well being L = terminated measurement
pumped
11 = destroyed
D = nearby well pumped
recently N = replaced
E = estimated P = estimated data
F = dry Q = dewatering in area
G = measurement by another R = measured by airline
agency pressure
II = recorder measurenent U = unknown data source
1 = affected by atmospheric
pressure
77-78 Blank.
79 Subfile code (always W).--This field must be coded.
§C Card type (always 3).--This field must be coded.




Table 8~6.-~Error checks

performed on fields.

Lata field name

Checking procedure

Frequency of water-level
measur ement

Recorder-charts—-available
indicator

Water—table or artesian
flag

Date of water—lecvel
neasurement

Water level
Type of water-level
measurement

Water-level remarks

Must be| one of the assigned codes.

Must bhe| 0, 1, or blank.

Must be| W, A, F, or blank.

Must be| a complete valid date not
exceeding the current date.

Must be| between =-99.98 and 400 feet,
inclusively.

Must be| one of the assigned codes.

Must bel one of the assigned codes.
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INTRODUCTILON

This section describes the internal structure and programming methoas

nsed within the water-level subfile of the well data bhase.

names and functions of the various files, labele
variables.
prograrmers who wish to write and implement thei
Programs.

1t includes the
COMHON blocks and program

The purpose of this section is to provide a reference for FOITRAN

own retrieval or application

The reader is assumed to be familiar with the FORTRAN programming
language, operating under Data General's Real Time Disk Operating System

(KDOS) and all other pertinent sections herein

hat describe the progrars and

files of the well-header file and water-level subfile.

|

This section, when used in conjunction with
Reference Manual for the Hydrogeology Subfile,”
create a program that retrieves from both files.

FROGRAI1 VARTABLES AND COMIO

Water-level subfile data are returned in va
mucly the same way as the data are retrieved fron
groups of COMION blocls are associated with each
receive the data when the tape is read and are t
writing an applications program. When the file
groups of blocks are used. Auxiliary blocks con
and "write" blocks are where the data are placed
they are written back onto tape. The various bl
described in table 9-1.

RECORD FLAGS

Eizht record flags are uscd between the var
the water—level subfile.
tape and are used to control the subroutines tha
tape.

All subroutines that are used to read data
tlag. 1f the data next on tape are the kind tha
reading. the data are read and the error flag is
data that were read.

section 11, "Programner's

will allow the programmer to

N BLOCKS

rious labeled COMMON blocks in
the well-header file. ‘Three
record. Primary blocks

he only blocks necessary for
is merged, the other two

tain the update or input data,
by the merge program before
ocks and variables are

ious fixed-length records in

These flags indicate what type of record is next on

t are reading the records from

A description of the flags is given in table 9-2.

from tape return an error
t the subroutine is capatle of
iset to the record flag of the

If the data are not the kind the subroutine can read,

the error flag is set to the record flag of the next kind of data on tape.

MERGE PROCESS1ING OF WATER-LEVEL t

TLASUREMENTS

Water—level measurements are merged in a special way in the water-level

subfile.

added measurements. lleasurements that were modi

neasurements, and deleted measurements are flagged as deleted.

Dur ing any given merge, measurements that were added are flagged as

fied are flagged as modified
Deleted

©
N




Table 9-1 --Description of variables in water level COMMON blocks.

A. L.W.S. NUMBER BLOCKS WLLWS (PRIMARY), AWLLWS (AUXILIARY) AND
BWLLWS (WRLTE).

Primary Auxiliary Write Contents

WELLWL XWELLWL YWELLWL Numeric part of local well number.

ISUFWL JSUFWL KSUFWL Suffix of L.W.S. number.

B. PHYSICAL RECORDS AVAILABLE BLOCKS WLRA (PRIMARY), AWLRA (AUXILIARY),
AND BWLRA (WRITE).

IRYRWL JRYRWL KRYRWL Array dimensioned to 16 to hold the
four~digit physical records
available years (zero filled).

IRSMWL JRSMWL KRSMWL Array dimensioned to 16 to hold the
physical records available symbols
in Al format to print before each
year (blank filled).

C. HEADING INFORMATION BLOCKS WLHD (PRIIfARY), AWLHD (AUXILIARY),
AND BWLHD (WRITE).

1IFREQ JFREQ KFREQ Current frequency of measuring water-
levels in Al format.

IRCHART JRCHART KRCHART Recorder charts available flag:

0 = no, 1 = yes.

1WA JWA KWA Water-table or artesian flag in Al
format.

D. HISTORIC TEXT BLOCKS WLHTXT (PRLMARY), AWLHTXT (AUXILIARY),
AND BWLHTXT (WRITE).

IHWLLINE JHWLLINE KHWLLINE Text line number.

THWLTEXT JHWLTEXT KAWLTEXT Array dimensioned to 64 to hold one
line of text in 31A2, Al, 31A2, Al
format.

(continued)



Table 9- 1.- Description of variables in water level COMMON blocks.--continued .

|
-

E PUBLLICATION TEXT BLOCKS WLPTXT (PRIMARY), AWLPTXT (AUXILIARY),
AND BWLPTXT (WRITE).

Primary Auxiliary Write Contents
IPWLLINE JPWLLLINE KPWLLINE Text line number.
IPWLTEXT JPWLTEXT KPWLTEXT Array dimensioned to 64 to hold one

line of text in 31A2, Al, 31A2, Al
format. Normally only 115 columns
are used.

F SINGLE WATER-LEVEL MEASUREMENT BLOCKS WILMS (PRIMARY), AWLMS
(AUXILIARY), AND BWIMS (WRITE).

IWLYEAR JWLYEAR KWLYEAR Year (four digits).

IWLJDAY JWLJIDAY KWLJDAY Day numbér within year.

WL XWL YWL Water-level, in feet above NGVD.
IWLTYPE JWLTYPE KWLTYPE Type of measurement, in Al format.
ISTS JSTS KSTS Array diAensioned to 3, to hold up to

three remarks in Al format.

measurements are not actually removed from the file until the next mergel.

This makes it possible to print a report of all measurements that were
affected in any way during the most recent merge (for checking), and the flag
allows deleted measurements to be ignored when they should be. The programmer
must not forget to do this when writing an applidations program.

The next time the file is merged, water-level measurements flagged
for deletion are removed, and the flags on all other measurements are cleared
to indicate that they were already in the file before the merge.

Measurements are flagged by encoding the information into the date. This
saves considerable space over using an additional word per measurement to
store the flag. The date consists of the year (4 digits) and the relative day
within that year. If both positive and negative jyears and days are allowed,
it is possible to encode the four different changes to a water-level
measur ement in the date. The encoding used is as| follows:

l1f an entire well is deleted, all information about that well is removed
from the file during the merge.
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Table 9-2.--Description of record flags in water-level subfile.

Record flag
_nunber Pur pose

1 Indicates beginning of a new well on tape (and the end
of the previous well). This flag precedes the L.W.S.
number of the well (county letter is omitted) and
three levels of subfile pointers.

2 Precedes the 16 four—-digit physical records available
years and symbols but is not actually used.

Both record types 1 and 2 are present if the well is represented
in the water-level subfile and are read by subroutine LRPRA as
one record

3 Precedes heading record (frequency of measurement,
tecorder charts available indicator, and water-table
or artesian flag). This record is always present if
the well is represented in the water-level subfile
and is read by subroutine LRHDWL.

4 Precedes one line of historic text (line number and
text). This record is optional and may be repeated
up to 99 times.

5 Precedes one line of publication text (line number and
text). This record is optional and may be repeated
up to 99 times.

Records 4 and 5 are read by subroutine LRTX.

6 Precedes the first water-level measurement (if any) for
a well, and also precedes the first water—level
measurement on a new tape if the tape was changed in
the middle of a group of measurements. This record
is read by subroutine LRWL and may repeat

infinitely.
-1 Indicates the end of a Linctape.
-2 Indicates the end of the last Linctape (end of file).
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Status of Niasurement

Positive
Negative
Positive
Negative

Already in file
Delcted
Adde d
Hoditied

beapative dates are never returned to the ap
sabroutine LEWL, a separate tlag (IM) is created
the information about the measurcment.

RETRILVAL FROH WATER-LEVLL

Retrieval from the water—level subfile is b
retrieval program (table 9-3). This program is
rrograr tor the well-header file with additional
into a water—level retrieval progran.
well-header iile is explained in section 5, "Pro
the Well-Header File.")

Once the desired LeW.S. number is obtained

retriceved from the well-lieader file, subroutine LTANMKR is called.

subroutine to determine whether data for that we

(Retricval

‘neoding

year, positive day
year , negative day
year , negative day
vear, positive day

plications progran by
by Lhis subroutine to rcturn

HUBELLE

est illustrated by a "shcll”
simply a shell retrieval
stateuents added that male it
of well information from the
gramier's Reference Manual for

and the well information is
This is a
1 are available in the

water—level subfile awd, il so, to position the Linctape to the data.

The four tape-reading subroutines can now b
nunber and physical records available must now b
and the heading data rust then be read by subrou
is then called to read a line (if any) of histor
is read, followed by the publication text in a s
subroutine LIWL is called to rcad one water-leve
Lape. (Be sure to omit deleted measuremnents tha
that once cread, the data in the well-header file
available, and the water—-level heading data will
The historic text and publication text are avail
time, and only one water-level measurement is av

programmer stores the neasureacat foo Tiisrs ase.

Tape records must be read in the order in which they appear.

é used.  The tape L.W.S.
read by subroutine LRPIA,
ine LRHDWL. Subroutine LRTX
¢ text until the last line

milar manner. Finally,
neasurenent (if any) from
have 1M set to -1). HNcte
the physical records

be available at any time.
ble only one line at a

ilable at a time unless the

The oriy

haclspace possible is to the beginning of the well, and unnecded data must be

read and ignored to forward space.

The four tape-reading subroutines will not

reac the data from the tape if the type of data next on the tape are not the

kind tihat the particuleér subroutine expects to read.

the "shell" program must be followed.

Thus, the order shown in

To create a new application program, the programmer need only copy file

DWLSHELL. FR into some other appropriately named
to add the required statements.

needed to create a savefile using the water-leve
assuming a program name of MAIN is:

9-6

ile and use the text editor

After the new program has been compiled from
the FORT command, the new savefile must be created.

The minimum CLI command
subfile shell program,




RLDR MAIN RLWS HDCURW HDNAM HDGET HDCKF
HLOC WECODE WDCODE HEDOPN LRPRA
LRHDWL LRTX LRWL LTAMR RNLT JDAY HDLINC
LTSYS.LB UTIL.LB FORT.LB

Note that the above water-level subfile software will usually be maintained
only on the well data base program-development disk. Also all new programs
should be thoroughly tested on the test data files on that disk before
applying the program on the "live" data files on other disks. Again, in a
retrieval program, no "writes” should be issued on FORTRAN channels 1 or 2.

Many of the water-level subfile software routines are described in
table 9-4.

SEQUENTIAL RETRIEVAL FROM THE WATER-LEVEL SUBFILE

Well records stored on tape may be read sequentially if needed. The
easiest way to begin the program is to randomly retrieve the data for the
starting well. Then, at the end of that well, go back to subroutine LRPRA,
which will begin to read the next well. This method does not obtain the
record from the well-header file because the call to HDGET will be bypassed,
but this can easily be moved if needed. 1f it is not moved, the L.W.S. number
used for any purpose must be the one in labeled COMMON block WLLWS because
data in the COMMON blocks from the header file will not change, and neither
will the variables returned from subroutine RLWS. Also the programmer must
terminate the program (statement 100) if subroutine LRPRA returns an error
code of -2 (end of last tape), otherwise the program will go into a loop after
the last well is read from tape.
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|

Table 9-3.--List of program DWLSHELL.
|
|

|

WATER-LEVEL SUBFILE "SHELL" RETRIEVAL PROGRAM BY L.W.S. NUMBER.
FORTRAN CHANNELS 1, 2, AND 12 ARE IN USE BY THE WELL HEADER FILE.

OO0

WELL HEADER FILE RECORD 0O, CONTROL RECORD. |
COMMON/HEADO/ IRECO, ZERO, IRECOUNT, ICO, LEVEL(6), IHT(2,6),
1 1LT(2,6),JDUM(151) ;186 WORDS. ‘
- |
WELL HEADER KEY FILE, 24 BLOCKS LONG. 1
CQ‘[MON/HKEYS/NKEY,ICKEY,ITBLE,IWEL(3000),\IHELS(3000),IDUM(ll&l)

oo

[2EeEeNe]

WELL HEADER FILE RECORDS 1-3000, 186 WORDS.
COMMON/HEAD/ IREC ,WELL, ISEQ, IRES, ICHECK, IMODYR, IMODMD, 1USE,
1 ISTA(8),IQWSCR,RLAT,RLONG,ITOWN, ICMTY ,IDRAIN, 1PAREA,
2 RSPARE, IUNIT(4),ALT, ISCRTOP, ISCRBOT, ICPR,WELLPR, ISEQPR,
3 ICFU,WELLFU,TSEQFU,ITIME,ISPARE(15),IFILE(4,6), ISITE(34,3)

WELL DATA BASE SUBFILE COMMON BLOCKS. |
GROUND-WATER LEVEL SUBFILE PRIMARY COMMON BLOCKS.
PHYSICAL RECORDS AVAILABLE. YEAR, SYMBOL.
COMMON/WLRA/IRYRWL(16), IRSMWL( 16)
L.W.S. NIMBER. WELL, SUFFIX.
COMMON/WLLWS /WELLWL , 1SUFWL
HEADING. FREQUENCY OF MEASUREMENT, RECORDER CHARTS AVAILABLE FLAG,
WATER TABLE, OR ARTESIAN.
COMMON/WLHD /IFREQ, IRCHART, IWA
PUBLICATION TEXT. LINE NUMBER, TEXT.
COMMON /WLPTXT / IPWLLINE, IPWLTEXT (64)
C HISTORICAL TEXT. LINE NUMBER, TEXT.
COMMON /WLHTXT / IHWLLINE, IAWLTEXT (64 )
C WATER-LEVELS. YEAR (4 DIGIT), RELATIVE DAY, WATER-LEVEL, TYPE OF
C MEASUREMENT, REMARKS.
COMMON /WLMS /IWLYEAR, TWLJDAY, WL , INLTYPE, ISTS(3)

[N} (] OO0 0

[2]

[sNeNe]

KOUNT=0
CALL HDNAM

USER INITIALIZATION CODE GOES HERE.

MAIN RETRIEVAL LOOP.
CALL RLWS(IC,WELLNO,JSEQ)
IF (WELLNO.LE. 0. )GO TO 100
GET WELL FROM HEADER FILE
CALL HDGET(IC,WELLNO, JSEQ, IER)
IF(1ER)L, 3,2
C POSITION LINCTAPE (MAYBE) TO WELL IF IT EXISTS
2 CALL LTAMR(I, IERF)
IF (1IERF.NE. 1)GO TO 5

--O000

(9]

C READ WL PHYSICAL RECORDS AVAILABLE
CALL LRPRA(1,WELLWL, ISUFWL,IRYRWL, IRSMWL, IERF)
IF(1ERF.EQ.1)GO TO 10
TYPE 'ERROR AT 1, IERF=' K 1ERF

PAUSE
o
10 1F (WELL.EQ. WELLWL. AND. ISEQ. EQ. ISUFWL)GO TO! 11
WRITE(10, 12)ICO,WELL, ISEQ, ICO,WELLWL , ISUFWI
12 FORMAT(1X, 'SUBFILE RETRIEVAL ERROR; LWS FROM SUBFILE NOT EQUAL °,
1'LWS FROM HEADER FILE.'/5X, 'HEADER WELL=',Al,F7.0,12,
25X, '"WATER-LEVEL WELL=',A1,F7.0,12)
PAUSE
C
c

C PHYSICAL RECORDS AVAILABLE AND LWS READ FROM TAPE ARE
C AVAILABLE FROM THIS POINT ON (COMMON BLOCK WLLWS AND WLRA)
11 CONTINUE .
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Table 9-3.--List of program DWLSHELL.

C
c
C
C READ HEADING
CALL LRHDWL(1,IERF)
1F(IERF.NE. 3)GO TO 20
C
C
C
C HEADING IS AVAILABLE FROM THIS POINT ON (COMMOM BLOCK WLHD)
c
C
C
C READ HISTORICAL TEXT
20 CALL LRTX(1l,'H ',IHWLLINE,1HWLTEXT,1ERF)
1F(1ERF.NE. 4)GO TO 35
C
c
C ONE LINE OF HISTORICAL TEXT MAY BE AVAILABLE HERE (COMMON BLOCK WLHTXT)
c
C
C
GO TO 20
C
C READ PUBLICATION TEXT
35 CALL LRTX(1l,'P ',IPWLLINE,IPWLTEXT, IERF)
1F (LERF.NE. 5)GO TO 45
C
C
C ONE LINE OF PUBLICATION TEXT MAY BE AVAILABLE HERE (COMMON BLOCK WLPTXT).
c
C
c
GO TO 35
C
C READ A WATER-LEVEL MEASUREMENT
45 CALL LRWL(IM,IERF)

IF (1ERF.NE.6)GO TO 50
C CHECK FOR A DELETED WATER LEVEL
IF (IM.EQ.=1)GO TO 45
CALL JDAY(IMON,1DAY, INLYEAR, INLJDAY, O, LEAP)

C
C
C
C ONE WATER LEVEL MAY BE AVAILABLE HERE (COMMON BLOCK WIMS).
c
C
c
GO TO 45
c
50 KOUNT=KOUNT+1
GO TO 1
C WELL NOT FOUND.
3 WRITE (10, 4)1C,WELLNO, JSEQ
4 FORMAT (1X, 'WELL ',Al,F7.0,12,' NOT FOUND.')
GO TO 1
C NO WATER-LEVEL DATA
5 WRITE (10, 6)IC, WELLNO, JSEQ
6 FORMAT(1X, 'NO WATER-LEVEL INFORMATION ON FILE FOR WELL ',Al,F7.0,12)
GO TO 1
C END.
100 WRITE (10, 7)KOUNT
7 FORMAT(1X,15,' WELLS HAVE BEEN RETRIEVED AND PROCESSED. ')
C
C USER END OF PROGRAM CODE GOES HERE.
C
CALL RESET
CALL BACK
END



Table 9-4.--Water-level subfile

PROGRAM
PROGRAM

SUBROUTINE.

SUBROUTINE

SUBROUTINE.
SUBROUTINE:
SUBROUTINE:
SUBROUTINE:
SUBROUTINE -
SUBROUTINE ¢
SUBROUTINE:

HDSF
DWLSHELL
JDAY
LRPRA
LRHDWL
LRTX
SFDATA
LRWL
LTAIMR
RNLT
HDLINC

INDEX

software description,

(WATER LEVEL SUBFILE SHELL)

(JULIANIZED

DATE)

(READ PHYSICAL RECORDS AVAILABLE)
(READ WL HEADING)

(READ TEXT)

(SUBFILE DATA AVAILABLE)
(READ A WATER LEVEL)

(LINCTAPE AU
(READ A NEW
(HEADER SUBH

TO-READ)
LINCTAPE)
ILE NAMES)
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. Table 9-4.--Water-lcvel subfile software descriptions.

Program: HDSF

LANGUAGE : FORTRAN PROJECT WELL DATA BASE SUBFILES
AUTHORS: GH GT LINCFILE: HDSF

THIS FI1LE CONTAINS THE VARIOUS BLOCKS OF LABELED COMMON USED IN MANY OF
THE PROGRAMS WHICH ACCESS THE SUBFILES OF THE WELL DATA BASE. THUS THIS FILE
CAN BE USED TO OBTAIN THE COMMON BLOCKS WITHOUT HAVING TO TYPE THEM OR FIND A
PROGRAM TO TAKE THEM FROM.

Program: DWLSHELL (Water Level Subfile Shell)

LANGUAGE : FORTRAN PROJECT: WATER-LEVEL SUBFILE
AUTHOR: GH LINCFILE: DWLSHL

THIS 1S A SHELL RETRIEVAL PROGRAM FOR RETRIEVING WATER-LEVEL DATA FROM
THE WATER-LEVEL SUBFILE. 1IT IS BASICALLY A WELL~HEADER FILE SHELL PROGRAM
WITH THE NECESSARY STATEMENTS ADDED TO MAKE IT INTO A WATER-LEVEL SHELL
RETRIEVAL PROGRAM.

SUBROUTINES REQUIRED: RIWS, HDCURW, HDNAM, HDGET, HDCKF, HLOC, WECODE,
WDCODE, HEDOPN, LRPRA, LRHDWL, LRTX, LRWL, LTAMR, RNLT, JDAY, HDLINC.
’ LIBRARIES REQUIRED: LTSYS.LB, UTIL.LB.
DISK DATA FILES REQUIRED: HDNAMES AND AT LEAST ONE COUNTY OF THE WELL-
IEADER FILE.

Subroutine: JDAY (Julianized Date)

LANGUAGE : FORTRAN PROJECT: GENERAL
AUTHOR: GH LINCFILE: JDAY

THIS SUBROUTINE CALCULATES THE RELATIVE DAY NUMBER WITHIN A YEAR FROM A
DATE EXPRESSED AS MONTH, DAY, AND YEAR AND CAN ALSO PERFORM THE REVERSE
CONVERSION. THE YEAR MUST BE SUPPLIED SO THAT THE SUBROUTINE CAN DETERMINE
WHETHER IT IS LEAP YEAR, AND THE RESULT IS RETURNED FOR USE BY THE CALLING
PROGRAM. LEAP-YEAR CORRECTIONS ARE INCLUDED FOR ALL YEARS AFTER 1582. NO
CHECKS ARE MADE FOR INVALID INPUT ARGUMENTS.

ARGUMENTS (IM, 1D, 1Y,NDAY, IDIR, LEAP).

M — CALENDAR MONTH.
1D - CALENDAR DAY.
1y - CALENDAR YEAR EXPRESSED USING 4 DIGITS.

NDAY - RELATIVE DAY NUMBER (1-365, OR 366) WLTHIN "IY."
IDIR - CONVERSLION DIRECTION:
0 = DECODE RELAT1VE DAY NUMBER INTO MONTH AND DAY.
1 = ENCODE MONTH AND DAY INTO RELATIVE DAY NUMBER.
LEAP ~ LEAP YEAR INDICATOR RETURNED FROM SUBROUTINE:
. 0 = "IY" IS NOT A LEAP YEAR.
1 = "IY" IS A LEAP YEAR.

9-11



Table 9-4 --Water-lcvel subfile software d

escriptions.-~continued

Subroutine . LRPRA (Read Physical Re

cords Available)

PROJECT:
LINCFILE:

LANGUAGE
AUTHOR-

FORTRAN
CH

THLS SUBROUTINEL READS THL. PHYSLICAL RECORDS
THE DESLIRED SUBFILE OF THE WELL DATA BASE. 1T M
"VLRPRAL" 1F THls 1S DONE, REMEMBER TO INCLUDE T
LN THE MAIN PROGRAM.

WELL DATA BASE
LRPRA

SUBFLLES

AVALLABLE FROM LINCTAPK
AY BE USED AS AN OVERLAY
HE LABELED COCMIION BLOCK

FOR
NAMED
"FLAG™

ARCUHENTS(ISUBFILH,UELLX,ISUFX,IRYR,IKSH 1ER).
ISORF1LE —= DESIRED SUBKFILE NUMBLER.
WELLX - VELL NUMBER OF WELL READ FROM TAPE.
ISUFX - SUFVLX NUMBFR OF WELIL READ FROM TAFPE.
IRYR - ARRAY DIMENSIONRED TO 1€ IN VHICH WiLL BE PLACED TiL
4-DLGLT YEARS OF THE PHYSLICAL RECORDS AVALLARLE.
1IRSH - ARRAY DIMENSLONED TO 16 1N YHICH WLLL BE PLACED THE
PHYS ICAL RECORDS AVAILABLLE SYMBOLS.
1ER - ERROR INDLCATOR:
1 = PHYSICAL RECORDS AVAILABLE WERLE READ.
-2 = END OF ALL TAPES.
>0 = TYPE OF THE NEXT KIND OF DATA O TAPE.
SUBROUT INES REQUIKED: RNLT, HDLINC.
LIBRARTES REQULIRED  LTSYs. LB.
Subroutine. LRIDWL (Read WL Heading)

LANGUAGE . FORTRAN PROJECT

AUTHOR: GH LINCFILE
THils SUBROUTINE READS ThHE WATER-LEVEL-HEADL
SUbFILE OF THE WELL DATA BASE. THE 1NFORMATION

LABLLED COMION BLOCK "WLIID" ARD MAY BE USED AS A

WATER-LEVEL
LRHDWL

SUBFILE

NG DATA FOR THE WATER-LEVEL
1S RETURNED IN THE WATER-LEVEL
N OVERLAY NAMED "VLRHDWL. " 1F

THL5 1S DONE, REMEMBER TO INCLUDE THE LABELED COMMON BLOCK "FLAG" IN THE HAIN
PROGRAIL.
ARGUMENTS (1SUBFILE, 1ER).
ISUBFLLE — SUBKILE NUMBIR (SET THIS TO I).
1ER - LERROR INDICATOR:
3 = WATEK-LEVEL HEADING WAS READ.
-2 = END OF LAST TAPE.
>0 = TYPE OF THE NEXT KIND OF DATA ON TAPE.

SUBROUT INES REQUIRED RNLT, HDLINC.
LIBRARIES REQUIRED: LTSYS.LE.




Table 9-4 .--Water-level subfile software descriptions.--continued

Subroutine. LRTX (Read Text)

LANGUACGH  FORTRAN PROJECT: WELL DATA BASE SUBFILLES
AUTHOR: GH LINCFILE: LRTX

CTHLS SUBROLTLNE READS A LINE OF HISTORIC OR PUBLLCATLION TEXT FROM THL
CESLRUD SUEFLLE OF THE WELL DATA BASE. 1T MAY BE USLL AS AN OVERLAY NAMED
"VLRTX. " 1F THLS 1S LONE, REMEMBER TO INCLUDL THE LABELED COMMON BLOCK "FLAG”
IN “HE AIN PROGRAN

ARGUMENTS (LSUBKF1LE, ITTEXT, LINE, ITEXT, IER).
LSUBFILFE - SUBFILE NUIEER.

ITTEXT - TYPH OF TLXT DESLRED IN “Al" FORMAT
"Il " = HISTORIC;
"p " = PUBLICATION.

LINE - LINL NUMBER OF THE LINE OF TEXT READ.

LTEXT - ARRAY DIMENSLONED TO 64 IN WHICH WILL BE PLACED THL
LINI OF TEXT READ IN "31A2,Al1,31A2,A1" FORMAT.

1ER - ERRUR INDICATOR:

4 = A LINE OF WATER-LEVEL HISTORIC TEXT WAS READ (1F
"ITTEXT" = "H ").

S5 = A LINE OF WATER-LEVEL PUBLICATLON TEXT WAS READ (1F
"ITTEXT" = "P ").
9 = A LINE OF HYDROGEOLOGY HISTORIGC TEXT WAS READ (IF
’ "ITTEXT" = "H ").
10 = A LINE OF HYDROGEOLOCY PUBLICATION TEXT WAS READ (lF
"ITTEXT" = "P ").
-2 = END OF LAST TAPE.
>0 = TYPE OF NEXT KIND OF DATA ON TAPE.

SUBROUT LUES REQULRED: RNLT, HDLINC.
LIBRARIKS REQULIRID: LTSYS. LB.

Subroutine: SFDATA (Subfile Data Available)

LANGUACE : FORTRAN PROJECT WELL DATA BASE SUBFLLES
AUTHOR: GH LINCFLlik: SFDATA

THLS SUBROUTLINE L[NDLCATES WHETHER DATA FOR A WELL 1S STORED IN THE
CURRENT LEVEL OF A SUBF1LE OF THE WELL DATA BASE. 1T 1S5 ASSUMED THAT THL
DESIRED WELL'S RECORD HAS BEEN RETRIEVED FROM THE WELL-HEADER FILE BEFORE THIS
SUBROUTINL 15 CALLED.

ARGUMENTS (1SUBF1LE, 1DATA).
ISUBFILE - SUBFILE TO TEST (1-6 ONLY).
1DATA - RESULT OF TEST
0 = YELL DOES NOT EXIST IN SUBFILE.
>0 = WELIL EX1STS IN SUBFILE.
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\
Table 9-4.~- Water-lcvel subfile software d#scriptions .=~continued

Subroutine . LRWL (Read A Water Level)

LANGUAGL.  FORTRAN PROJECT WATLKR-LEVEL SUBKILE
AUTHOR. GH LINCFILE  LRWL

THLIS SUBROUTINL READBS ONE WATER LEVEL MEASUREMENT FROM THE WATER-LEVEL
SUBFILE OF THE VWELL DATA BASE. THE LINFORMATIGN 15 RETURNED LN THE WATER LEVEL
LABELED COMMON BLOCK "WLMS" AND MAY BE USED AS AN OVERLAY NAMED "VLRWL."™ If
TH1S 1S DONE, RCMEMBER TO INCLUDE THE LABELFD CO&HON BLOCK "FLAG" IN THE I1AIN
PROGCRAIL.

ARGUMENTS (1M, IERF).

Il - MERGE INDICATOR--INDICATES WHAT HAPPENED TO THIS MEASURLMENT
DURING THE MOST RLCENT MERGE OF THE | WATER-LEVEL SUBFILE:

-1 = EASURLEMENT WAS DELFKTLD.

0 = NOTHLNG, MEASUREMENT WAS IN FILE PRIOR TO THE LAST
MERGE AND WAS NOT CHANGED.

1 = MEASURLMENT WAS ADDED DURING LAST !'MERCE.

2 = HEASUREMENT WAS CHANGED DURING |LAST MERGE.

IER - ERROR INDICATOR

6 = A WATER LEVEL MEASUREMENT WAS READ.

-2 ENDL OF LAST TAPE.

>0 THE TYPE OF THE NEXT KIND OF DATA ON TAPE.
SUBROUTINES REGULRED: RNLT, HDLLNC.

LIBRARLLS REQUIRLD: LTSYS.LB, UTIlL.LB.

Subroutine. LTANMR (Linctape Auto-Read)

LANGUAGL: FORTRAN PROJECT: WELL DATA BASE SUBFILES
AUTHhOR: GH LINCF1LE: LTAMR

TH1S SUBROUTINE POSITIONS A LINCTAPE TO THE |BEGLRINING OF THE DATA FOR A
WELL IN THE DESIRED SUBFILE. ALL TAPE MOUNTING MESSAGES ARE ALSO PRODUCED.
1T 1S ASSUMED THAT THE DPESIRED WELL'S RECORD BAS IALREADY BEEN RETRIEVED FROM
THE WELL-UEADER FILE.
ARGUMENTS (1SB . IERF).
ISB -~ DESIRED SUBFILE NUMBER.
LERF - RFCORD TYPE FLAG XEAD FROM TAPE AFTER POSITIONLNG THE TAPE.
A CORRECT SEARCH SHOULD RETURN A FLAG LEQUAL TO 1.
SUBROUTLNES REQUIRED: RNLT, HDLINC.
L1BRARIES REGUIRED. LTSYS.LB.




Table 9-4.--Water-lcvel subfile software descriptions.--continued

Subroutine ' RHELT (Read a New Linctape)

LANGUAGE  FORTRAN PROJLCT WELL DATA BASE SUBFILES
AUTHOR. GH LINCFILE: RNLT

TH1S SUBROUTLNE LANDLES TAPE CHANGES WHILF READING, AND READS THE FIRST
BLOCK FROM THE TAPE, WHICH 1S THE INTERNAL TAPE IDENTIFICATION. EITHER A
SPECIFLC TAPE KUMBER MAY BE REQUESTED, OR THE NEXT TAPE IN SEQUENCE MAY EE
REQUESTED. SEVERAL LTEMS HUST BE PROVIDED IN LABELED COMMON (COUNTY, SUEFILE,
LEVEL, TAPE)

ARGUMENTS (1ITAPE ).
HTAPE - TAPE NUIBER DESLIRED. IF SET TO ZERO, THE NEXT
TAPE LN SEQUENCE WILL BE USED.
SUBROUT LNE REQUIRED. HDLINC.
LIBRARIES REGQULRYD. LTSYS.LB.

Subroutine. HDLINC (Header Subfile llames)

LANGUACGE : FORTRAN PROJECT WELL DATA BASE SUBFILES
AUTHOR: GH LINCFILE: HDLINC

THLS SUBROUTINE GENLRATES A 6-CHARACTER FILE NAME FOR USE IN REFERENCINC
THE SUBFILES OF THE WLLL DATA BASE. THL SUBFILES ARE STORED ON EITHER
LINCTAPE OR 9-TRACK MAGNETIC TAPE. UP TO 3744 NAMES 1MAY BE CENERATED. (6
COUNTILIES X 2 TAPE TYPES X 6 SUBFILES X 2 LEVELS X 26 TAPES).

APGUMENTS (1C, 1FILE, LEVEL, ITAPL, IDTYPE, NANE).
1C - COUNTY LETTER IN "Al" FORMAT (K, N, P, G, S, OR W).
IFILE = SUBFILF (1-6).
LEVEL = LEVEL (1-2)
ITAPE - TAPE NUMBER (1-26).
IDTYPE- MAGNETIC TAPE DRIVE TYPE -
0 = LINCTAPE
1 = 9-TRACK TAPL.
NAME - ARRAY DIMENSIONED TO 3 WHICH WILL CONTAIN THE
GENERATED NAME 1N "A2" FORMAT. 1F "NAME" 1S REPRESENTED
BY 123456, CHARACTER POSITIONS ARE FILLED AS FOLLOWS

1 = COUNTY LETTER.
2 = "L" FOR LINCTAPE, OR "M" FOR 9-TRACK TAPE.
3 & 4 = SUBFILE NAME ("WwL", "PU", “HY", "QW", "LG", OR "S1").
5 = LEVEL (l=A, 2=B).
6 = TAPE NUMBER (l=A, 2=B, ETC. THROUGH THE ALPHABET).

"NAME™ WILL CONTAIN "??7?77?" IF AN LNVALLD COUNTY OR
SUBFILE 1S DETECTED. NO OTHER VALIDLTY CHECKS ARE MAD.
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INTRODUCTION

This section describes the coding procedures for entering, updating, and
deleting information in the hydrogeology subfile of the well data base. It
makes frequent reference to section 7, "The Well Data Base Subfiles,” which
describes the subfiles in general and contains coding instructions for the two
cards that are used in all subfiles. Those instructions are not repeated
here, but specific comments are added.

The hydrogeology subfile, which is stored on Linctape, contains hydrogeo-

logic information, pumping-test data, and nontime-dependent information about
the well not contained in the well-header f:le.

The subfile code for the hydrogeology file, which must be entered on each
card in column 79, is H.

CARD TYPES

Nine types of cards may be input to the hydrogeology subfile for
processing. They are:

physical records available card,
four heading cards,
. depth to top of hydrogeologic units card,
historic text card,
publication text card,
pumping-test card.
These cards are described in table 10-1; the six not shown in section 7 are
illustrated in figure 10-1. Nontransparent and transparent data fields in the

hydrogeology subfile are grouped in table 10-2; coding forms are shown in
figures 10-2 and 10-3.

Table 10-1.--Information on cards for input to hydrogeology subfile.

Card Contents
1 a) L.W.S. number d) subfile code
(fig. 7-1)
l b) physical records available e) card type

¢) transaction code
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|
|
|
|

Table 10-1.--Information on cards for input to

hydrogeology subfil

(continued).

2

(fFig. 10-1A)

3

4
(fig. 10-1C)

a)
b)
c)
d)
e)
£)

g)

a)
b)
c)
d)
e)
£)

g)

h)

i)

a)

b)

c)

d)

e)

L.W.S. number

well owner's name
owner's well number
ownership of well

use of water

public water-supply area

nonpublic-supply area

L.W.S. number

depth of well or test hole
method depth determined
casing diameter

finish

screen diameter

length of screened
intervals

surficial geology

lithology of screened zone

L.W.S. number

altitude of measuring
point

original static
water level

date of original
static water level

lift type

10-4

1)

)

r)

h) well~field number

i) L.1. water-supply appli-
cation number (LIWA#)

3)

water—supply application
number (WSA#)

k) transaction code
subfile code

card type.

j) driller
k)
1)
m)
n)

o)

method drilled
date completed
census tract

school district
stream baéin

p) transaction code
q) subfile code

card type

hor sepower

maximum yield of pump
primary log

secondary log

other logs

person correlating
\ top of aquifer




Card

4
(continued)

5
(fig. 10-1D)

7

(fig. 10-1E)

H&P
(figo 7"3)

8

(fig. 10-1F)

Table 10 -1.--Information on cards for input to
hydrogeology subfile (continued).

Contents

1) reliability of correlation

m) transaction code

a) L.W.S. number
b) ditch samples

c) core samples

a) L.W.S. number
b) hydrogeologic units

¢) depth to hydrogeologic
units

n)
o)

d)
e)

£)

d)
e)

£)

subfile code

card type

transaction code
subfile code

card type

transaction code
subfile code

card type

These cards are identical and contain

a) L.W.S. number

b) one half of one line of
either historic (H)
or publication (P) text

c¢) text line number

a) L.W.S. number

b) yield during test

¢) method yield determined
d) static water level

e) pumping water level

f) accuracy of static and
pumping water levels

g) pumping period

d)
e)
£)

g)

h)

1)
i)
k)
1)
m)
n)

text line half indicator
transaction code

subfile code

card type

pumping—test information
available

date of pumping test
person making pumping test
specific capacity
transaction code

subfile code

card type
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A. heading card 2; B. heading card 3.
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Figure 10-1.--Examples of hydrogeology subfile cards (continued):

C. heading card 4; D. heading card 5.
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Figure 10-1.--Examples of hydrogeology

|

subfile cards (continued):

E. depth to hydrogeologﬂc unit card 7;
F. pumping-test card 8.
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Table 10-2.--Nontransparent and transparent data fields in the

hydrogeology subfile.

A. NONTRANSPARENT DATA FIELDS

L.W.S. number

Physical records available
Well owner's name

Owner's well number
Ownership of well

Use of water

Public water-supply area
Nonpublic-supply area
Well-field number

L.1. water-supply application
number

Water-supply application number
Depth of well or test hole
‘Method depth determined

Casing diameter

Finish

Screen diameter

Length of screened intervals
Surficial geology

Lithology of screened zone
Driller

Method drilled

10-9

Date completed

Census tract

School district

Stream basin

Altitude of measuring point
Original static water level

Date of original static
water level

Lift type

Hor sepower

Maximum yield of pump
Primary log

Secondary log

Other logs

Person correlating top of
aquifer

Reliability of correlation
Ditch samples

Core samples

Hydrogeologic units

Depth to hydrogeologic units
Historic text

Publication text



Table 10-2.~-Nontransparent and transparernt data fields in the
hydrogeology subfile (contin%ed).

I

|

— - |
—

A. NONTRANSPARENT DATA FIELDS (continued)

Pumping test:

1) yield during test 6) pumping period
2) method yield determined 7) pumping-test information

available
3) static water level !
8) datle of pumping test
4) pumping water level j
9) perjson making pumping test
5) accuracy of static and pumping
water levels 10) specific capacity

B. TRANSPARENT DATA FIELDS

County Cycle number

Subfile 40 words of operator text
Level 3 levels of pointers

Tape number LRecord type flags

Tape-creation year iNumber of hydrogeologic
units stored
Tape=-creation day

in year
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Figure 10-2.--Coding form for hydrogeology subfile cards 2, 4,

10-11

CNTY Q%EL SUFFIX .
T T T T T T T
LW.S. v ' '
NUMBER J oo L 4 L OHNER I L ! ] | I ] |
1 2 7 9 19 13 22
DWNER CCONT INUED) D D D
T T T T T owner's [ T T T
WELL
| 1 1 1 NUMBER ] ] l 1 OWNERSHIP
23 28 29 31 86 87 39 40
D D
T T
usE PUBLIC WATER
WATER SUPPLY AREA l 1
Y2 48 4§ 48 49
D D
LI T WELL I
NONPUBL [C FIELD
SUPPLY AREA 1 ] 1 NUMBER 1
s1 sS4 &5 S7 S9 60
D D
! 1 1 | 1 l ! TRANS—
LIWA HSA acTron] M | SUBFILE] H [erro} O
NO. L ] ] ] NO. 1 | ] CODE CODE TYPE
62 66 67 69 EERRE] 78 19 80
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Figure 10-3.--Coding form for hydrogeology subfile cards 3, 5, and 8.
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TRANSACT1ON CODES
(Column 78 on all cards)

Four transaction codes may be input to the hydrogeology subfile for
processing, as described in table 10-3.

Table 10-3.--Transaction codes that may be input to hydrogeology subfile.

Code Meaning
A Add a well, line of text, or pumping-test data.
M Modify the physical records available, heading data, line of
text, or pumping-test data.
D Delete a well, line of text, or pumping-—test data.
K Kill (delete) some or all of one kind of text.

FILE ORGANIZATION

Well data in the hydrogeology subfile are stored by county or section of
a county. In most cases, several Linctapes will be needed to contain all well
data for one county. Well data are stored on tape in ascending order by
L.W.S. number to facilitate a standard sequential merge for updating purposes.
(Note that this order may differ from the chronologic order within local well
numbers by which the well data in the well-header file are stored.) The data
are accessed through pointers stored in the well-header file that are created
during a subfile merge.

INSTRUCTLONS KFOR CODING THE PHYSICAL-RECORDS-AVAILABLE CARD

Adding a New Well

A new well (as well as the physical records available) may be entered
into the hydrogeology subfile by submitting to program WDBINPUT a 1 card with
the transaction code A as described in section 7, "The Well Data Base
Subfiles.” Note that the physical records available apply to the years for
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